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Report  of  the  Board  of  Public  Works. 


Office  of  the  Board  of  Public  Works.  ) 
City  of  Duluth,  April  30,  1892.  f 

To  the  President  and  Common  Council  of  the  City  of  Duluth: 

Gentlemen: — We  submit  herewith  for  your  considera¬ 
tion  the  reports  made  to  the  Board  by  the  Clerk  of  the  Board 
and  the  City  Engineer  for  the  year  ending  February  29,  1892. 

They  show  in  detail  the  work  contracted  and  accomplished, 
together  with  other  interesting  data  relative  to  the  progress 
and  growth  of  the  city  in  the  line  of  public  improvements. 

As  shown  in  the  above  reports  you  will  see  that  the  past 
year  there  was  a  very  large  amount  of  work  done.  The  rela¬ 
tions  of  the  Board  with  the  different  contractors  was,  with  one 
exception,  very  satisfactory.  In  this  one  case  the  root  of  the 
trouble  was  the  fact  that  the  Board  awarded  more  contracts  to 
one  firm  than  they  could  successfully  attend  to  and  push  to 
completion  by  the  time  stated.  This  was  no  fault  of  the 
Board,  as  it  has  always  been  the  custom  to  award  contracts  to 
the  lowest  responsible  bidder,  and  they  were  considered  re¬ 
sponsible  as  long  as  they  furnished  the  required  bonds.  To 
avoid  hereafter  such  trouble  as  was  experienced  last  year,  we 
would  respectfully  recommend  that  in  the  future  if  the  lowest 
bidder  for  an  improvement  is  found  to  be  a  contractor  or  a 
firm  who  already  have  contracts  with  the  city,  which  m  the 
opinion  of  the  Board  is  all  they  can  do  successfully,  that  the 
Board  shall  have  the  power  to  consider  the  bidder  is  not  6  ca  re¬ 
sponsible  bidder”  and  reject  his  proposal.  In  other  words 
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that  the  Board  shall  have  the  authority  to  determine  to  what 
limit  the  reliability  of  a  contractor  extends,  and  beyond  that 
he  shall  not  be  entitled  to  receive  any  additional  contracts.  If 
the  work  awarded  to  Messrs.  Davis  &  Cooper  last  year  had 
been  divided  among  two  or  three  contractors  it  is  very  prob¬ 
able  that  it  would  all  have  been  completed  by  the  stated  time 
instead  of  all  being  in  an  unfinished  condition — the  time  of 
completion  having  been  extended  to  July  1,  1892. 

The  Board  would  respectfully  call  the  attention  of  the 
Council  to  the  subject  of  contemplated  improvements  the  com¬ 
ing  year.  We  would  suggest  that  petitions  for  any  kind  of 
an  improvement,  without  it  represents  a  majority  of  the 
property  benefited,  be  not  considered  excepting  in  cases  where 
an  improvement  is  absolutely  necessary  for  the  public  good. 
The  past  year  we  have  had  a  good  deal  of  trouble  making  cer¬ 
tain  assessments  for  expensive  work.  Before  making  the  as¬ 
sessments,  we  have  carefully  considered  the  matter  of  benefits 
and  have  made  the  assessments  as  in  our  opinion  we  thought 
just  and  fair,  but  nevertheless  in  two  or  three  cases  the  making 
of  the  assessments  were  very  strongly  opposed,  with  the  re¬ 
sult  that  we  were  obliged  to  make  them  over.  It  seems  to  us 
that  the  foundation  of  all  this  trouble  is  the  fact  that  property 
owners  have  been  “assessed  to  death”  and  we  would  therefore 
respectfully  recommend  that  improvements  the  coming  year  be 
ordered  with  caution  and  after  careful  consideration.  Let  the 
taxpayers  have  a  rest  and  a  chance  to  recuperate  their  bank 
accounts. 

The  contracts  which  were  originally  awarded  to  Forrestal 
Bros,  have  all  been  completed.  The  Fourth  street  contract 
which,  after  the  assignment  of  Forrestal  Bros.,  was  taken  in 
charge  and  carried  on  by  their  bondsmen  and  afterwards  aban¬ 
doned  by  them  was  finished  by  the  city  the  past  year  and  the 
amount  due  thereon  after  deducting  the  cost  of  completion  was 
paid  F.  J.  Voss,  receiver  of  Messrs.  Bell  and  Anderson,  bonds¬ 
men  for  Forrestal  Bros.  This  amount,  although  insufficient 
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to  pay  in  full  all  the  labor  claims  against  said  work  was  by  him 
distributed  pro  rata  among  the  laborers  who  had  not  yet  re¬ 
ceived  their  pay.  The  contract  for  the  paving  of  Bench  street 
from  Eighth  avenue  east  to  Montana  avenue  was  abandoned  al¬ 
so  by  the  bondsmen  and  was  completed  by  the  city  the  past 
year  at  a  loss  of  $82.23.  The  improvement  of  Superior  street 
from  Virginia  avenue  to  the  north  city  limits  was  relet  to  L. 
Meining  &  Son  and  the  cost  of  completing  the  work  over  what 
it  would  have  amounted  to  had  the  improvement  been  finished 
by  Forrestal  Bros.,  was  $17,062.76.  The  Ohio  avenue  con¬ 
tract  for  the  improvement  of  said  avenue  from  Lake  Superior 
to  Eighth  street  was  relet  to  Messrs.  Hogan  and  Campbell 
and  the  cost  of  finishing  that  contract  over  what  it  would  have 
amounted  to  at  Forrestal  Bros,  prices  was  $2,338.08.  A 
summary  of  these  amounts  shows  that  the  city  is  a  losei  to  the 
amount  of  $19,483.07,  as  the  assessments  for  the  different  im¬ 
provements  had  to  be  made  on  the  basis  of  what  the  cost  would 
have  been  had  Forrestal  Bros,  completed  their  contracts. 

A  matter  which  seems  of  great  importance  to  us  is  the 
matter  of  the  construction  of  sanitary  and  storm  sewers  and, 
outlets  for  same,  and  the  mode  of  making  assessments  to  pay 
for  them. 

The  making  of  assessments  for  such  improvements  is  one 
of  the  most  difficult  problems  which  the  Board  has  to  contend 
with.  A  feasible  plan  it  seems  of  getting  around  this  trouble 
has  suggested  itself  to  us  and  we  respectfully  submit  it  here- 
with  to  your  honorable  body. 

We  think  that  the  city  should  be  divided  into  districts 
called  ‘ ‘sewer  districts,”  and  that  an  estimate  as  near  accurate 
as  possible  be  made  by  the  City  Engineer  of  the  cost  of  con¬ 
structing  the  sewers  in  each  of  said  districts.  After  the  cost 
of  building  the  sewers  has  been  estimated  it  is  proposed  to  di¬ 
vide  the  amount  pro  rata  upon  all  the  lots  in  each  district,  thus 
equalizing  the  cost.  It  seems  to  us  that  an  injustice  is  being 
done  when  one  lot  is  assessed  $150  and  the  lot  next  to  it  $225, 
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the  difference  caused  by  there  being  rock  excavation  in  front 
of  the  lattei  lot.  I  he  benefit  to  one  lot  derived  from  having 
sewer  connections  is  no  more  than  to  the  other,  and  conse¬ 
quently  it  does  not  seem  fair  that  it  should  pay  more  than  its 
neighboi.  It  is  the  same  case  in  the  matter  of  assessing  for 
outlet,  it  hardly  seems  right  to  assess  a  lot  on  Nineteenth  street 
for  the  construction  of  an  outlet  sewer  in  Second  alley  when 
theie  is  no  immediate  benefit  received,  nor  can  any  one  say 
when  they  would  be  likely  to  receive  benefits  from  such  an  out¬ 
let.  We  would,  therefore,  recommend  as  follows:  That  at  the 
next  session  of  the  Legislature  an  act  be  passed  granting  the 
city  authoiity  to  create  a  “sewer  fund”  and  the  division  of  the 
city  into  ^ewei  districts  for  the  purpose  of  equalizing  assess¬ 
ments.  It  is  proposed  to  pay  for  the  construction  of  all  the 
sewers  out  of  this  fund  and  all  the  monies  received  from  as¬ 
sessments  to  pay  for  same  will  be  credited  to  it;  thus  the  fund 
after  once  capitalized  will  be  self-sustaining.  By  this  system 
property  owners  will  know  just  what  their  sewer  will  cost 
them,  and  there  can  not  be  any  grounds  for  a  “kick.”  The 
making  of  the  assessments  will  be  comparatively  easy  as  each 
lot  will  be  assessed  the  same.  Assessments  for  outlets  will  not 
be  made  until  the  property  proposed  to  assess  has  a  direct  ben¬ 
efit.  We  hope  your  honorable  body  will  carefully  consider 
these  suggestions,  and  if  they  meet  with  your  approval,  that 

you  will  see  that  measures  towards  relief  are  taken  at  as  early 
a  date  as  possible. 


SHIP  CANAL  BRIDGE. 

October  19,  1891,  the  Board  recommended  to  the  Com¬ 
mon  Council  the  necessity  of  bridging  the  ship  canal  on  Lake 
avenue  and  asked  that  authority  be  granted  them  to  ad¬ 
vertise  for  competitive  plans  and  specifications  for  a  draw¬ 
bridge  for  the  accommodation  of  railroad,  wagon  and  foot 
tiavel.  November  9,  1891,  the  Council  granted  the  above 
authority,  also  the  power  to  offer  a  cash  prize  of  $1,000  for  the 
best  plans  submitted. 


' 
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Pursuant  to  the  above  authority  granted  the  Board  by  the 
Common  Council,  a  ^Notice  to  Architects  was  published  in 
the  official  paper  of  the  city  and  in  the  Engineering  News  of  New 
York  that  the  Board  would  on  the  28th  day  of  December,  1  891, 
receive  plans  and  specifications  for  a  draw-bridge  across  the 
ship  canal  on  Lake  avenue  and  would  award  a  prize  of  $1,000 
for  the  best  plans  submitted. 

Plans  were  submitted  by  twenty  different  competitors 
from  all  over  the  country. 

The  annexed  table  gives  all  the  details  relating  to  the 
plans  received: 

After  a  careful  consideration  by  the  board  with  the  assis¬ 
tance  of  the  city. engineer,  of  all  the  plans  submitted,  the  board 
decided  that  the  plans  of  Messrs.  Arentz  &  Sangdahl  of  Mil¬ 
waukee,  Wisconsin,  were  the  best  and  most  carefully  studied 
design  for  a  draw-bridge  proper,  and  they  weie  entitled  to 


receive  the  $1,000.00  prize. 

A  cut  showing  the  plan  of  the  bridge,  with  an  estimate  of 
the  cost  will  be  found  elsewhere  in  this  report. 

While  the  board  were  satisfied  that  the  bridge,  if  built, 


would  answer  the  purpose  for  which  it  was  intended,  they  were 
also  quite  sure  that  a  bridge  which  would  take  care  of  the  busi¬ 
ness  for  several  years,  or  until  such  a  time  as  the  city  felt  it 
was  able  to  tunnel  the  canal,  could  be  completed  for  at  least 
one-half  of  what  it  would  cost  to  build  Arentz  &  Sangdahl ’s 
bridge.  January  18,  1892,  the  Board  recommended  to  the 
Common  Council  that  J.  A.  L.  Waddell  s  plan  foi  a  lift-budgc 
be  adopted,  it  being,  in  the  opinion  of  the  Board,  the  best 
adapted  to  the  locality  and  the  most  suitable  and  economic 
structure  as  regards  both  construction  and  opeiation. 

The  plans  of  Mr.  Waddell  were  adopted  by  the  council 
and  a  committee  consisting  of  J.  W .  Miller,  harbor  master, 
y,  Thompson,  secretary  of  the  Chamber  of  Commeice,  and 
Henry  Truelsen,  president  of  the  Board  of  Public  Works,  was 
sent  to  Washington  to  lay  the  plans  before  the  Secretary  of 
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DESIGNS  FOR  DRAW  BRIDGE  ACROSS  SHIP  CANAL,  DULUTH,  MINN. 


..  /  '  ,  '  '  ■  '  I, 

Designer  . 

No.  of 
Draw¬ 
ings. 

Descntiou 

o 

Bride. 

Estimated  Cost. 

Length  of 
Main 
Bridge 
in  Feet. 

Total 

Length  of 
Bridge 
Works 
in  feet. 

Pocket  S  pan  to  Role 
Sidewise. 

Time  to 
Open. 

H.  P.  to 
Operate. 

Remarks  . 

Super¬ 

structure. 

Sub¬ 

structure. 

Machin¬ 

ery. 

Contin¬ 

gencies. 

Total . 

No. 

Length . 

Olaff  Hoff . 

.  ( 

3 

Single  Sliding 

raw  . 

$193,390 

$139,420 

$333,000 

588 

854 

1 

265 

3  minutes  j 

40 

$333,000  with  granite  masonry;  $310,000  with  Lake 
Superior  sandstone. 

Minnen.nnlis  Minn 

J 

W.  L.  Stebbins .  ( 

4 

Wha  leba.nk 

135,000 

135,000 

250 

525 

2  min 

Breakwater  to  protect  bridge  against  heavy  seas  es- 

Chiea.s-n.  Ill  \ 

timated  cost,  $80,000,  making  a  total  cost  or  $~io,uuu. 

Keepers  &  Riser . 

. 1 

5 

Double  Lift  Siting  Draw  . . . 

180,000 

432 

3J4  min 

35 

unnton,  Iowa .  1 

J.  N.  Ostrom  and  Thomas  E.  Brown . 

9 

Hinged  Draw. 

42,400 

18,900 

$  62,000 

123.000 

254 

508 

iy2  to  3  min 

50 

JNew  York . 

44,000 

19,600 

62,000 

125, 6U0 

254 

60S 

5U 

$190,343  is  the  estimate  for  a  clear  height  of  20  feet 

Sooysmith  &  Co .... 

1 

Donlllp  T.ift,  Slilinp-  Draw 

95,287 

84,056 

11,000 

190,343 

528 

792 

3  to  4  min 

New  York . 

-< 

1 

pr>«t  iQ  $162  203  Design  shows  wooden  stringers. 

H.  Breen  .  .  ( 

O 

ftinp’l a  SliHino’Irciw 

36,500 

42,500 

21  000 

\ 

100,000 

255 

510 

3  min 

Supporting  pier  of  bridge  runs  on  track  at  bottom  of 

_  .  _  _  _  ~l 

canal. 

Clifi.fi  St.pinPT* 

1 

250 

Phipno-n  Til 

. J 

1 

.  . . 

John  A  Rnehlinp-  Sons  Pin  i 

‘1 

T3rmhl  a  Tntt 

40,000 

40,000 

260 

lST^w  Wit*  Lr  'i 

j  A  L  Waddell 

n 

l 

3 

110  500 

36  000 

«  7  500 

154  000 

520 

780 

2 

130 

2to3*4  min 

TCa.nsa.s  Pi  Tv  \lo 

1 

1 

Siruylft  Uft, 

71  350 

22  800 

5,000 

5,U00 

104,150 

260 

340 

1  to  2  min 

15  deep 

+F.  C.  H.  A  rent  7, — L.  E.  Shangdalil 

( 

11 

Single  Sliding 

Draw 

110,500 

90,000 

35,000 

236,000 

(B)  533 

( B)  800 

1 %  min 

116 

Two  designs  (A),  railroad  track  on  level  with  street; 

Milwaukee  Wis 

1 

(A'  608 

(A)  870 

(B),  railroad  track  overhead. 

O  Sfinnp  w  "NT  Finlev 

l 

4 

>iino’lA  Slulino1  Tlno  w 

88,0.10 

24,000 

15,000 

13,000 

.  140.000 

406 

551 

1  * 

145 

3  min 

Alilwanbpp  Wic: 

1 

.T  T.  White  l 

1 

Si  n  p-1  P  S 1  i  d  i  n  tr  Era  w 

105,000 

6,000 

111,000 

333 

583 

iy2  min 

200 

13  ninth 

i 

A  S  Conner 

2 

Single  Sliding 

rtraw 

55,738 

12,592 

l,0t0 

6,933 

76.263 

396 

656 

2x/2  to  5  min 

8 

Wpst,  Snnprior  Wis 

I 

.)  A  MoNicoll 

\ 

1 

SinP’lA  Slid  in  o’ 

draw 

125,000 

125,000 

550 

810 

5  min . 

Rrnvidenpp  R  T 

1 

j  # 

IT.  R  .Tenninp’S 

i 

2 

(A)  Double  Hor  Swine’ 

170,000 

560 

560 

iy2  min 

Snrinp’flpld  Ma.ss 

/ 

1R1  Don  hip.  Verl,  Swi  no' . 

200,000 

510 

510 

1  y2  miu 

S  W  Eresenl  n 

1 

Double  Sliding 

Draw . 

88,400 

110,200 

29,800 

15,500 

243,900 

550 

810 

2  to  3  min 

70 

ISTpw  York  .  . 

_  ) 

R  E.  MnMat.li  &  Sons .  .  1 

1 

Double  Hor  Swine-  .  . . 

99,000 

72,000 

19,000 

190,000 

490 

490 

F4  min 

■  ’  .  '  :  i  ' 

Detroit,  Minli  .  ~\ 

Rpni  T.nR.np  —  T,  D  Drosvpnor  .  _  ( 

1 

Double  Hor  S1 

mne\ 

108,000 

318 

318 

2l/2  min. . . . 

One  end  of  this  bride-e  rests  on  a.  nrnnellnr*  when 

.1  ankson .  ivtin.b  ...  . 

the  bridge  is  opened 

Fdnrlma.n  Sr,  TTillfik'fir 

< 

1 

Tunnel 

500,000 

Double  tube. 

Minnea.polis,  Minn . 

. 1 

E  E  Strnt.limnn  _  _ 

. . ( 

1 

Tunnel . 

1  . 

125,000 

Sina-le  tube 

West  Superior,  Wis . "i 

. 

l 

^Successful  Competitors. 
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April  6,  1892.  the  Board  of  Engineers  submitted  their  re¬ 
port  to  Gen.  Thos.  L.  Casey,  Chief  of  Engineers  of  U.  S.  A., 
and  a  copy  of  all  the  arguments  relating  thereto.  A  few  days 
afterwards  we  received  a  communication  from  the  War  De¬ 
partment  stating  that  it  was  adverse  to  the  construction 
of  any  bridge  over  the  ship  canal  at  Duluth.  The  decision  of 
the  War  Department  was  a  great  disappointment  to  this  Board. 
They  deeply  realized  the  very  great  necessity  of  some  mode  of 
railway  connection  with  Minnesota  Point,  and  as  the  city’s 
finances  are  rather  low  the  scheme  of  a  bridge,  which  could  be 
constructed  at  a  cost  not  to  exceed  $150,000.00,  seemed  the 
only  way  out  of  the  difficulty.  But  now  there  is  only  one 
alternative,  and  that  is  to  tunnel  the  canal.  This  means  the 
expenditure  of  a  large  amount  of  money,  and  without  some 
outside  parties  come  to  the  rescue  and  construct  a  tunnel  from 
funds  of  their  own,  the  day  when  we  shall  have  access  to  Min¬ 
nesota  Point  is  probably  a  long  way  off.  A  copy  of  all  argu¬ 
ments,  report  of  the  Board  of  Engineers,  etc.,  as  published  by 
the  United  States  Senate,  will  be  found  elsewhere  in  this 
report. 

LAKE  AVENUE. 

The  improvement  of  Lake  avenue  from  Superior  street  to 
the  ship  canal  is  a  subject  which  has  been  discussed  by  the 
Board  and  Common  Council  until  it  has  become  a  by-word. 
We  are  not  able  to  state  exactly  when  the  first  steps  toward 
this  much  needed  improvement  were  taken,  but  at  any  rate  it 
was  two  or  three  years  ago.  Last  summer  this  Board  decided 
that  public  necessities  demanded  its  immediate  completion  and 
they  proceeded  to  at  once  grind  it  through  the  city  mill.  After 
having  advertised  the  work  several  times  for  bids,  a  contract 
for  its  construction  was  finally  entered  into  with  Eredin&  Wil¬ 
son,  December  21,  1891.  Upon  the  signing  of  this  contract  a 
great  load  was  taken  from  the  minds  of  the  Board.  They  had 
been  worried  a  great  deal  by  having  been  obliged  to  re-adver- 
tise  the  work  so  many  times,  caused  necessary  by  little  irregu- 
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larities  continually  creeping  into  the  proceedings,  which  they 
were  afraid  would,  when  we  came  to  make  an  assessment 
be  brought  up  and  make  the  whole  business  illegal.  In  the 
early  part  of  the  present  month  it  was  brought  to  the  notice  of 
the  Board  that  Mr.  C.  W.  Wilson  one  of  the  firm  of  Fredin  & 
Wilson,  was  a  member  of  the  Board  of  Fire  Commissioners 
and  that  according  to  Chapter  3,  Section  13  of  the  City  Char¬ 
ter,  no  officer  or  employe  of  the  city  can  be  a  contractor  of, 
or  interested  in  any  contract  with  the  city.  This  new  obsta¬ 
cle  in  the  way  of  this  work  was  a  very  serious  one  in 
the  minds  of  the  Board  and  they  immediately  summoned 
the  City  Attorney  for  his  advice.  After  considering  the 
matter  he  informed  the  Board  that  according  to  the  City 
Charter  the  contract  was  certainly  null  and  void  and  that  it 
would  be  necessary  to  again  advertise  the  work.  The 
difficulties  arising  from  this  were  numerous.  Fredin  &  Wilson 
had  commenced  work  on  the  street,  they  had  purchased  a  large 
amount  of  material  required  and  other  details  in  relation 
thereto,  all  tending  to  make  the  fact  that  the  work  would  have 
to  be  readvertised  a  very  serious  matter. 

At  the  time  of  awarding  the  contract  to  Messrs.  Fredin  & 
Wilson,  while  the  Board  were  all  familiar  with  the  provision 
of  the  Charter  as  to  who  should  have  city  contracts,  not  one  of 
them  knew  that  Mr.  Wilson  was  a  Fire  Commissioner.  The 
matter  has  been  referred  to  the  Council  for  them  to  act  on  and 
it  is  hoped  that  very  soon  some  plan  will  be  suggested  where¬ 
by  the  work  can  be  proceeded  with. 

A  careful  perusal  by  you  of  the  reports  appended  hereto 
is  invited,  and  to  the  suggestions  embodied  therein  we  request 
your  attention. 

Respectfully  submitted, 

HENRY  TRUELSEN, 

W.  W.  DAYIS, 

NILS  NIELSON, 

Board  of  Public  Works . 
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CLERK  OF  THE  BOARD 


For  Year  Ending-  February  29,  1892. 


Report  of  the  Clerk  of  the  Board. 
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Duluth,  Minn.,  April  30,  1892. 

To  the  Board  of  Public  Worls  of  the  City  of  Duluth: 

Gentlemen: — Herewith  I  submit,  for  your  consideration, 
a  report  of  the  business  of  the  Board  transacted  during  the 
year  ending  February  29,  1892. 

I  also  hand  you  herewith  tabulated  statistics  showing  the 
actual  amount  and  cost  of  all  the  different  kinds  of  improve¬ 
ments  made  during  the  same  period,  and  other  information,, 
over  which  the  Board  has  supervision. 

CONTRACTS. 

Twenty  contracts  were  signed  for  grading,  paving  and 
otherwise  improving  the  streets,  avenues  and  alleys  of  the  city, 
the  estimated  cost  of  which,  at  contract  prices,  amounted  to 
$661,309.27.  Upon  these  contracts  work  was  performed 
amounting  to  the  sum  of  1662,983.41. 

The  cost  of  finishing  the  contracts  not  yet  completed  will 
probably  not  exceed  the  sum  of  $30,000.00.  This  excessive 
cost  over  and  above  the  contract  prices,  as  based  on  the  engi¬ 
neer’s  estimate  is  accounted  for  principally  by  the  fact  that 
there  was  an  extra  amount  of  earth  excavation  in  the  contract 
of  Louis  Meining  &  Co.,  for  the  improvement  of  London 
Road  from  Virginia  avenue  to  the  north  city  limits,  and  also  in 
the  contract  of  E.  J.  Amory  for  the  improvement  of  Piedmont 
avenue  east,  from  Michigan  street  to  the  north  line  of  Third 
division,  there  was  a  large  amount  of  extra  rock  excavation, 
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and  retaining  walls  built,  which  it  was  found  necessary  to  con- 
construct. 

Details  relative  to  these  contracts  are  shown  in  Exhibit 

«‘A.” 

For  the  construction  of  storm  sewers  nine  contracts  were 
entered  into,  the  estimated  cost  thereof  being  $130,733. 1 5. 
Under  this  head  there  was  $119,195.43  worth  of  work  per¬ 
formed,  one  contract  being  still  unfinished.  Exhibit  UB’ ’ 
shows  a  summary  of  these  contracts. 

Fourteen  contracts  were  entered  into  for  sanitary  sewers, 
the  estimated  cost  thereof  being  $56,530.47.  Two  of  these 
contracts  still  remain  unfinished.  The  amount  actually  ex¬ 
pended  for  sanitary  sewers,  as  shown  by  final  estimates, 
amounted  to  $80,728.06.  Exhibit  UC”  gives  the  principal 
details  concerning  these  contracts. 

Thirty-four  contracts  were  entered  into  for  the  construc¬ 
tion  of  sidewalks,  of  which  Exhibit  UD”  gives  the  principal 
details.  The  total  expenditure  for  this  class  of  work,  including 
amount  paid  out  of  the  general  fund  for  the  construction  of 
crosswalks  being  $17,483.45. 

Miscellaneous  contracts  to  the  number  of  fourteen  were 
entered  into  for  the  sprinkling  of  streets,  construction  of  tim¬ 
ber  approaches  to  the  Sixth  avenue  west  viaduct,  building  of 
crosswalks,  etc.  The  amount  expended  for  the  completion  of 
these  contracts  amounted  to  $17,994.15.  Detail  particulars 
will  be  found  in  Exhibit  UE.” 

A  summary  of  the  above  mentioned  exhibits  shows  the 
following  results,  viz: 


Grading,  paving,  etc . $662,983  41 

Storm  sewers . . —  119,195  43 

Sanitary  sewers . 80,728  06 

Sidewalks . 17,483  45 

Sprinkling  streets .  5,073  00 

Crosswalks .  1,678  15 

Miscellaneous . .  •  16,316  00 


Total  amount  of  work  contracted . $903,457  50 
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PRICE  1891. 


CLASS  OP  WORK. 


Earth  excavation,  per  cubic  yard.. . 

Rock  excavation,  per  cubic  yard . 

Borrow,  per  cubic  yard . • . 

Gravel  and  rolling-,  per  cubic  yard . 

Loam,  per  cubic  yard . . . 

Telford  macadam,  per  square  yard . 

Cedar  block  paving  on  concrete,  per  square  yard. 
Cedar  block  paving  on  sand,  per  square  yard . 


Cedar  block  paving  on  Telford  macadam  founda¬ 
tion.  per  square  yard . 

Rough  stone  paving  for  gutters,  per  square  yard. 

Rough  stone  paving  in  Portland  cement.per  sq.yd 

B.  M.  pine  timber  in  place,  per  M . 

B.  M.  oak  timber  in  place,  per  M  . 

Piles  in  place,  each  . 

Piles  in  place,  per  lin.  ft. . . . 

Gra  ite  curbing,  per  lin.  ft . 

Sandstone  curbing,  per  lin.  ft . 

Crushed  rock,  per  cubic  yard . . . 


PRICE  1888. 
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1  92 
87 
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PRICE  1889. 
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1  92 
87 


1  50 


15  00 


6  00 


1  44  1  40 


Tar,  per  gallon . 

Rip  Rap,  per  cubic  yard . 

Removing  and  relaying  sidwalks,  per  lin.  ft . 

Cast  iron,  per  lb . 

Earth  excavation  in  sewer,  per  cubic  yard . 

Rock  excavation  in  sewer,  per  cubic  yard . 

44-inch  concrete  sewer,  per  lin.  ft . 

44-inch  concrete  combined  sewer,  per  lin.  ft . 

40-inch  concrete  combined  sewer,  per  lin.  ft . 

30-inch  concrete  combined  sewer,  per  liu.  ft . 

26-inch  Delta  combined  sewer,  per  lin.  ft  . 

26-inch  Delta  sewer,  per  lin.  ft  . 

24-inch  pipe  in  concrete,  per  lin.  ft . 

21-iuch  pipe  in  concrete,  per  lin.  ft . 

20-inch  sewer  pipe,  laid  in  concrete,  per  lin.  ft. . .  . 

18-inch  sewer  pipe,  laid  in  concrete,  per  lin.  ft . 

15-inch  sewer  pipe,  laid  in  sand,  per  lin.  ft . 

12-inch  sewer  pipe,  laid  in  sand,  per  lin.  ft . 

10-inch  sewer  pipe,  laid  in  sand,  per  lin.  ft . 

9-inch  sewer  pipe,  laid  in  sand,  per  lin.  ft . 

8-inch  sewer  pipe,  laid  in  sand,  per  lin.  ft . 

6-inch  sewer  pipe,  laid  in  sand,  per  lin.  ft . 

2  ft.  4  in.  by  3  ft.  6  in.  brick  sewer,  per  lin.  ft 

2  ft.  2  in.  by  3  ft.  3  in.  brick  sewer,  per  lin.  ft . 

1  ft.  10  in.  by  2  ft.  9  in.  brick  sewer,  per  lin.  ft . 

Sewer  brick,  per  M . 

Cut  stone  masonry,  per  cu.  yd . 

Mortar  rubble  masonry,  per  cu.  yd . 

Portland  masonry,  per  cu.  yd . 

Pine  hammered  work,  per  sq.  ft . 

No.  1  intakes,  each . . . 

No .  2  intakes,  each . . 

No.  3  intakes,  each . 

No.  5  intakes,  each . 

No.  3  catch  basins,  each... . 

Manholes,  each . .' . 

Automatic  flushing  tanks,  each . 

Lampholes,  each . 

Inlets,  y8  bends,  each . 
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1  00 
5  75 


2  48 
2  00 
1  90 
1  60 


05 
04 
50 
3  00 


$  30 

1  64 
37 
1  01 
54 
1  00 
1  92 
87 


1  50 


19  10 


6  00 


1  42 


74  % 
50 
3914 
30 


OK 


20  00 
25  00 
5  00 


2  23 
1  45 
1  75 
9814 


39 

34 

28 

24 


1  0.) 
69  96 
80  00 


90  00 
72  75 
90  00 


20  00 
5  00 


14  00 
18  00 
3  75 


25 
30  00 
30  00 


48  48 
55  00 
25  00 


10 
414 
70 
4  17 


2  35 
1  70 
1  83 
1  37 


53 

43 

35 

27 

25 


$  40 

4  50 
45 

1  00 
55 


1  19 


1  28 
1  60 
20  00 
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$  20 
50 
1 
50 
40 


93 


41 


93 


10 

4 
80 
4  50 


18  10 

20  20 
4  25 


44  99 
52  97 


8  00 

1  14 


62  12 

63  87 

64  18 


13  16 
2  48 


2  50 
2  30 
1  95 
1  90 
75 
75 
60 
62 
40 
25 
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1  25 
15  00 


41 
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PRICE  1890. 
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28 
1  66 
31 

78 

48 

90 


1  07 


83 
1  43 
17  46 


41 
1  40 

88 


5 

3 

35 

50 


1  55 
20  00 
25  00 
4  50 


40 
55  00 
50  00 


50  00 


95  00 
125  00 


3  00 


2  00 
2  00 
1  60 
1  30 
55 
50 
16 
30 


25 


10 


1  55 
17  00 
15  00 
80 


25 
40  00 
35  00 


30  00 


38  00 
85  00 


90 


714 

314 

49 

2  61 


2  30 
2  18 
1  82 
1  57 
63 
58 
44 
38 
29 
18 


1  55 
17  75 
21  75 
3  08 


33 
48  00 
39  20 


38  33 


51  76 
100  31 
18  00 
1  40 


40 
5  00 
49 

1  00 
65 
1  30 
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1  27 
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2  25 
20  00 
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1  25 
85 


10 

6 

70 
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2  50 
2  00 
2  50 
2  00 
85 
65 
36 
40 
70 


18  00 
25  00 
5  00 


1  00 
60  00 
40  00 


75  00 
120  00 
20  00 
2  00 
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75 

1  20 
15  00 
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60 
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35 
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1  25 
1  00 
1  CO 
85 
30 
20 
20 
16 
15 
14 


15  00 
13  00 
3  00 


30 
30  00 
30  00 
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1  55 
40 
1  30 
54 
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1  18 

93 
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17  00 


3  45 


1  10 

73 


7 
4 
57 
3  89 


2  10 
1  66 
1  91 
1  60 
60 
46 
30 
28 
25 
18 


17  00 
20  00 
4  10 

52 
44  00 
33  75 


25  00 
50  00 
8  00 
25 


48  00 
80  00 
14  00 
1  10 


60 
2  50 
60 
1  25 
1  50 
1  10 
1  80 
1  05 

1  40 

1  25 

2  50 
25  00 
45  00 

4  75 
18 
1.45 
1  00 
2  75 
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20 
25 
1  00 
7  50 
4  30 
4  80 
4  40 
3  50 
1  80 

2  25 

3  00 

4  00 
2  00 

2  25 
90 
75 
75 
45 
40 
30 

3  25 

4  75 

2  25 
25  00 
25  00 

7  50 
6  00 
35 

60  00 
60  00 
to  00 

70  00 
60  00 
75  00 
140  00 
30  00 

3  00 

4ft 


22 

40 

20 

70 

50 

9 

1  80 
93 

1  40 
65 

1  25 
15  00 
31  00 

3  00 
16/4 
88% 
60 

1  50 
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2 
3 
15 
50 
4  30 
4  80 
4  40 
3  50 
1  80 
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2  00 
1  60 

55 

40 

42 
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26 
18 
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3  00 
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4  00 
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30  00 
20  C  O 
40  00 
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40  00 
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39 
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97 

1  40 
96 

1  96 
19  52 
38  00 
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4  08 
1714 

1  11 
81 
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13 
7 
58 
4  13 
4  30 
4  80 
4  40 
3  50 
1  80 
1  86 
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4  00 
2  00 

1  85 
69 
53 
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37 
34 
24 

3  25 

3  88 

2  25 
20  27 
22  73 

4  87 

5  25 
28 

47  12 
41  86 
43  33 
65  00 
50  00 
54  66 
117  00 
20  00 
1  48 


BOARD  OF  PUBLIC  WORKS. 
ASSESSMENTS. 


Special  assessments  to  cover  the  cost  of  the  various  im¬ 
provements  were  made  during  the  year,  as  follows: 


For  improvements  of  streets,  avenues  and  alleys 

For  the  construction  of  storm  sewers . 

For  the  construction  of  sanitary  sewers . 

For  the  construction  of  sidewalks . 


$409,570  18 
57,389  13 
79,475  89 
15,805  30 


Total  special  assessments .  $562,240  50 

Exhibits  UD”  UF”  “G”  and  uH”give  the  principal  items 
concerning  these  assessments. 

CONTRACT  PRICES. 

Prices  bid  during  the  year  averaged  somewhat  higher  than 
for  the  previous  year,  as  shown  by  the  table  annexed  heieto. 

Easements  for  slopes  for  cuts  and  fills  and  for  retaining 
walls  for  use  in  the  improvement  of  streets  have  been  acquired 
by  condemnation  proceedings  under  Chapter  0  of  the  Chai- 
tar  as  amended  in  1889.  The  following  is  a  list  of  such  ac¬ 
quirements  as  were  made  during  the  year  ending  February  29, 
1892,  viz: 

Second  street,  from  Thirteenth  avenue  east  to  Sixth  ave¬ 
nue  west;  Second  alley,  from  Eighteenth  avenue  west  to- 
Twenty-fourth  avenue  west;  Superior  street,  from  Twenty- 
first  avenue  west  to  Grand  Forks  avenue;  Piedmont  avenue 
east,  from  Superior  street  to  the  north  city  limits;  Twenty- 
third  avenue  west,  from  Second  street  to  Ninth  street;  Penn¬ 
sylvania  avenue,  from  South  stieet  to  Fourth  street;  Ninth 
avenue  east,  from  Superior  street  to  Eleventh  stieet,  Oiegon 
avenue,  from  L.ake  Superior  to  Fourth  street,  Second  stieet,. 
from  Seventeenth  avenue  west  to  Grand  Forks  avenue;  Jeffer¬ 
son  street,  from  Thirteenth  avenue  east  to  Montana  avenue; 
Second  alley,  from  Ninth  avenue  east  to  Thirteenth  avenue 
east;  Third  street,  from  Twenty-eighth  avenue  west  to  west 
city  limits;  Fifth  alley,  from  Eighth  avenue  west  to  Ninth, 

avenue  west. 
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STREET  LIGHTING. 


The  service  given  the  city  during  the  past  year  by  the 
Hartman  Electric  Company  has  been  very  satisfactory.  The 
following  table  gives  all  the  information  relating  thereto: 


MONTH. 

No.  of  Arc 
Lamps  in  Op¬ 
eration  Dur¬ 
ing-  Entire 
Month. 

New  Lamps 

Added 

During  the 

Month. 

Total  Number 

of  Lamps  Re¬ 

ported  not 
Burning 

During  the 

Month. 

Forfeiture 

Deducted  for 

Lamps  Not 

Burning. 

Net  Cost  of 

Service. 

March .  . 

199 

1 

40% 

$  30  61 

$  2,080  39 

April  . 

200 

63 

44  08 

2,005  92 

1V1  si.v  . 

200 

17114 

12  J  05 

1  998  28 

J  une . . . 

200 

6 

24 

16  80 

2,067  05 

.T 1 1 1  v  . 

206 

40% 

28  16 

2,153o92 

A  n  trn&t  . .  . . . 

206 

19 

13  30 

2,168  43 

September . 

206 

1 

46% 

32  55 

2,083  78 

October. . . 

207 

1 

44 

30  80 

2,165  20 

Nrwpmhcr  . 

208 

63^ 

44  27 

2,085  73 

December . 

208 

1 

76% 

53  55 

2,150  79 

.Tanna.rv  . 

209 

29 

20  30 

2,191  04 

February . 

209 

14% 

10  15 

2,058  52 

Totals . . . 

632% 

$444  62 

$  25,109  05 

It  will  be  noted  from  this  table  that  the  number  of  lights 
and  the  cost  of  ‘same  was  not  increased  much  over  the  pre¬ 
vious  year,  the  increase  in  number  being  only  ten  and  in  cost 
$1,698.10.  With  the  exception  of  Park  Point,  which  is 
lighted  by  kerosene  lamps,  the  city  is  lighted  entirely  by  the 
Hartman  Electric  Compan}7.  The  prices  paid  per  lamp  per 
night  are  35  cents  each  for  the  first  one  hundred  lamps  and 
33-J-  cents  for  each  additional  lamp  over  one  hundred.  The 
price  paid  by  this  city  for  electric  lighting  is  very  cheap,  espe¬ 
cially  when  you  take  into  consideration  the  fact  that  this  com¬ 
pany  use  coal  for  producing  their  power. 

In  Rochester,  N.  Y.,  the  companies  have  water  power, 
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which  costs  almost  nothing,  and  they  receive  from  the  city  45 
cents  per  lamp  per  night,  or  25  per  cent,  more  than  the  city 
of  Duluth  pays. 

CITY  BUILDINGS. 


During  the  year  just  passed  with  the  exception  of  two  or 
three  small  tool  houses  there  have  been  no  city  buildings  com 
structed  under  the  direct  supervision  of  the  Board. 

PLATS. 


Sixteen  plats  of  new  additions  to  the  city  have  been  exam¬ 
ined  and  approved  by  the  Board,  as  follows: 


Woodland  Park,  Second  Division 

Grove  Hill  Park . 

Hay’s  Annex  to  Portland . 

Windermere . 

Hunter’s  Park,  First  Division. . . 
Duluth  Heights,  Fifth  Division. . 

Glen  Avon,  First  Division . 

Glen  Avon,  Second  Division 

Glen  Avon,  Third  Division . 

Glen  Avon,  Fourth  Division . 

Sterling . 

Wooster . 

Motor  Line  Park  . 

Chester  Park . 

Duluth  Heights,  Sixth  Division  . 
W  illard  and  Piper’s . 


40  acres,  approved  June  1,  1891 
10  acres  approved  June  1,  1891 

5  acres,  approved  Sept  21,  1891 
50  acres,  approved  Oct  9,  1891 
36  acres,  approved  Sept.  21,  1891 
74  acres,  approved  July  1,  1891 
68  acres,  approved  Oct.  28,  1891 
34  acres,  approved  Oct.  28.  189 L 
42  acres,  approved  Oct.  28,  1891 
42  acres,  approved  Sept.  17,  1891 
10  acres,  approved  June  29,  1891 
10  acres,  approved  June  29,  1891 
10  acres,  approved  Nov.  9,  1891 

6  acres,  approved  Dec.  14,  1891 
120  acres,  approved  Dec.  14,  1891 
.  80  acres,  approved  Dec.  14,  1891 


Total  area  of  plats . 637  acres. 

These  plats  have  all  been  approved  by  the  Common 
Council  and  recorded  with  the  Begister  of  Deeds  for  St.  Louis 
county,  with  the  exception  of  the  plat  of  Windermere  Division, 
which  has  not  yet  been  recorded. 

Plats  of  rearrangements  have  been  examined  and  ap¬ 
proved  as  follows: 

Fleischer  &  Cremer’s  Rearrangement,  Block  56,  Third  Division. 

Walbank’s  Rearrangement,  Third  street. 

Summit  Bark  Rearrangement. 

Langelier’s  Rearrangement,  Block  “D,”  Endion  Division. 

Warner’s  Rearrangement,  Block  141,  Third  Division. 
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STREET  SPRINKLING. 

The  street  sprinkling  the  past  year  was  divided  into  dis¬ 
tricts,  which  were  as  follows: 

District  No.  1 — First  street,  from  Twelfth  avenue  east  to 
Ohio  avenue;  Bench  street,  from  Eighth  avenue  east  to  Mis¬ 
souri  avenue;  Superior  stre  et,  from  Eighth  avenue  east  to 
Twelfth  avenue  east. 

District  No.  2 — Superior  street,  from  Eighth  avenue  west 
to  Eighth  avenue  east. 

District  ^No.  3 — 4  irst  street,  from  Eighteenth  avenue  west 
to  Twelfth  avenue  east. 

District  No.  4 — Michigan  street,  from  Fifth  avenue  west 
to  Second  avenue  east;  First  avenue  east,  Lake  avenue,  First 
avenue  west,  Second  avenue  west,  Third  avenue  west  and 
Fourth  avenue  west,  from  Michigan  street  to  First  street; 
Fifth  avenue  west  from  Superior  street  south  to  within  200 
feet  of  the  dock  line. 

District  No.  5 — Michigan  street,  from  Fifth  avenue  west 
to  Ninth  avenue  west  and  from  Thirteenth  avenue  west  to 
Twenty-fourth  avenue  west;  Piedmont  avenue  from  Eighth 
avenue  west  to  Thirteenth  avenue  west. 

District  No.  6 — Piedmont  avenue,  from  Thirteenth  avenue 
west  to  Fourteenth  avenue  west;  Superior  street,  from  Four¬ 
teenth  avenue  west  to  Twenty-eighth  avenue  west. 

Each  district  was  let  separate.  The  total  length  of  all 
the  districts  was  9.75  miles  and  the  total  cost  was  $520.31  per 
mile.  The  coming  year  there  will  be  more  sprinkling  than 
ever,  made  necessary  by  the  paving  of  Second  street  from 
Sixth  avenue  west  to  Thirteenth  avenue  east  and  Garfield  ave- 
\nue  from  Michigan  street  fo  the  established  dock  line.  On  ac¬ 
count  of  this  additional  amount  of  territory  required  to  be 
sprinkled  the  Board  haye  purchased  two  more  sprinklers  of  the 
Mi  ller-Knoblock  Wagon  Company,  of  South  Bend,  Ind. 
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OFFICE  WORK. 

On  account  of  the  large  amount  of  work  done  the  past 
year,  and  the  making  of  special  assessments  to  pay  for  same, 
it  was  found  necessary  to  employ  one  clerk  all  the  time  and 
one  other  clerk  two  or  three  months,  who  did  nothing  else  but 
work  on  the  assessments.  The  assessments,  as  far  as  can  be, 
have  all  been  made,  with  exception  of  Piedmont  avenue  east, 
which  we  are  working  on  at  present. 

Details  of  the  principal  items  of  this  work  for  the  year  are 
shown  in  the  folloiving  table: 

Permits  given  to  occupy  streets  for  storage  of  building  material  and  ^ 

other  purposes .  " 

Permits  to  move  buildings  on  streets . . . 

Notices  to  repair  walks,  clean  streets,  remove  rubbish,  etc  —  •  •  • 

Notices  to  police  department  in  relation  to  encroachments,  obstruc-  .  , 

tions,  etc . ,  in  streets . .............. 

Reports  made  to  Common  Council  upon  matters  referred  to  e  ^ 

Board . •* .  k,on 

Estimates  referred  to  the  Common  Council . * . .  "L 

Miscellaneous  communications  to  the  Common  Council. . . . . . .  •  • 

Proposed  improvements  referred  to  the  City  Engineer  for  mvestiga-  ^ 

tion  and  report .  . 

Plats  referred  to  City  Engineer . .  " 

Miscellaneous  orders  and  notices  to  the  City  Engineer .  ^ 

Assessment  rolls  made  —  . 

Duplicates  of  same  for  Comptroller . . . 

Sidewalk  assessments  made  for  the  Common  Council . 

Unclassified  official  letters  and  notices . 

Total  number  of  official  letters  written  during  the  year . 

Official  notices  for  publication . . . . . 

Whole  number  insertions  given  official  notices . » . 

The  whole  number  of  meetings  held  by  the  Board  during  the  year  was  132 

In  Exhibit  “I”  is  given  a  summitry  of  the  extent  of  public 
improvements  and  their  cost  to  date  so  far  as  given  by  data 
available. 

In  conclusion  I  have  to  acknowledge  the  receipt  of  public 
documents  from  Senator  C.  Iv.  Davis,  the  Superintendent  of 
the  United  States  .Coast  and  Geodetic  Survey,  the  Superinten- 
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dont  of  Census;  also  valuable  reports  and  documents  relative  to 
municipal  offices  connected  with  the  government  of  the  follow¬ 
ing  cities:  St.  Paul,  Minneapolis,  Milwaukee,  Wis.,  Washing- 
■  ton,  D.  C.,  and  other  cities. 

Respectfully  submitted, 

THURLOW  W.  ABELL, 
Clerk  of  the  Board  of  Public  Works. 
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EXHIBIT  “A.” 

Contracts  for  Street,  Avenue  and  Alley  Improvement. 


j  Contract  No. 

Date. 

Contractors. 

Improvement. 

Location. 

From 

!  .  V 

i 

1  • 

1 

To 

158 

March  7,  1891 

Robt.  F.  Wilson . 

Paving- . 

Second  street  . . . 

Sixth  Ave  West . 

Thirteenth  Ave  East  ... 

159 

April  1,  1891. 

Thomas  &  Sheridan . 

Grading- . 

Second  street 

Thirteenth  Ave  East.  . . . 

Kentucky  Ave . 

160 

April  2,  1891. 

A  .  &  D.  Sang- . 

Grading- . 

Twenty-fifth  Ave  West 

Michigan  street . 

Eighth  street. . 

161 

April  3,  1891. 

Carlson,  Trail  &  Co . 

Grading- . 

Ninth  Ave  East  .... 

Bench  street . 

Eleven t.li  street 

163 

April  4,  1891. 

Davis  &  Cooper _ _ 

Grading- . 

Second  street . 

Seventeenth  Ave  West. . . 

Grand  Forks  Ave 

164 

April  4,  1891. 

Davis  &  Cooper . 

Grading- . 

(  Jefferson  street . 

Thirteenth  Ave  East . 

Montana  Ave 

/  Orftffon  A  vp 

Lake  Superior 

Fourth  strnot. 

165 

April  4,  1891. 

i 

Davis  &  Cooper . 

Grading-. _ 

Pennsylvania  Ave . 

South  street . 

Fourth  street 

168 

April  20,  1891 

Thomas  Reilly . 

Paving . 

Garfield  Ave. . . 

Michigan  street _ 

Esta.hlisherl  rlnelr  lino 

171 

April  29,  1891 

Zimmerman,  Truax  &  Co. 

Paving . 

Fifth  AveWest . 

Su 

)erior  street . 

Third  street 

173 

April  30,  1891 

E.  J.  Amory . 

Grading . 

Piedmont  Ave  East 

Ei  t. 

hth  Ave  W  est 

North  lin**  of  Thi^nrl  TH xt 

178 

June  4, 1891.. 

L.  Meining-  &  Co . 

Grading . 

Superior  street 

Vii 

ginia  Ave. . . 

Smith  linp  nf  tf.KfLIQ 

179 

June  4,  1891.. 

Hog  an  &  Campbell ....  . . 

Grading . 

Ohio  Ave . 

Lai 

le  Superior . 

Eighth  street 

187 

J  une  26,  1891 

W.  C.  Doherty . 

Grading . 

Bench  street . 

Mo 

ntana  Ave. . . 

North  linpnf  Fact  rfcnln-fh 

189 

July  6,  1891.. 

Zimmerman  &  Bunnell.. 

Grading . 

Twenty-third  Ave  West. 

Mi< 

;higan  street . 

Piedmont  A\e 

192 

July  30,  1891. 

Meniece  &  Norris . 

Grading . 

Superior  street . 

Tw 

enty-eighth  Ave  West 

193 

Aug-.  13, 1891. 

Mike  Fitzgerald . 

Grading . 

Third  alley . 

Foi 

irth  Ave  East . 

Sivth  Ave  Tflnat. 

199 

Sept.  15,  1891 

A.  &  D.  Sang- .  . . . 

Grading . 

Second  alley . 

Eig 

hteenth  Ave  West. . . . 

Twenty-eighth  Ave  West 

201 

Oct.  16,  1891. 

John  A.  McLean  &  Co.  .. 

Grading . 

Third  alley . 

Tw 

enty-eighth  Ave  West 

West  city  limits . 

205 

Dec.  21,  1891. 

Fredin  &  Wilson . 

Paving . 

Lake  Ave . 

Su] 

>erior  street . 

Shin  nariiil 

Total . 

Contract  Price 
Based  on 
Engineer’s 
Estimate. 

Amount 

of 

Bond. 

Names  of  Sureties. 

$  93,6i4  00 

$31  000  00 

Arthur  B.  Chapin,  J.  W.  Nor¬ 
ton,  David  B.  Thatcher. 

60,780  10 

23,000  00 

John  J.  Costello  and  J.  W. 
Anderson. 

10,574  12 

3,200  00 

Henry  C.  Nelson  and  Morris 
Thomas. 

20,094  43 

16,000  00 

Emmanuel  G.  Swanstrom 
and  .Nils  Hall. 

48,469  70 

22,500  00 

R.  S.  i>i unger,  A.  B.  Chapin 
and  8hubael  F.  White. 

19,007  50  1 
18,009  50  f 

21,000  00 

R.  S.  M unger,  A.  B.  Chapin 
and  Shubael  F.  White. 

10,293  20 

8,500  00 

R.  S.  Munger  and  A.  B. 
Chapin. 

59,607  32 

20,000  00 

J.  P.  Gribben,  A.  C.  Bruce 

11,513  78 

and  R.  S.  Munger 

3,200  00 

W.  P.  Heimbach  and  J.  B. 
Sutphin. 

78,103  00 

26,000  00 

J.  J.  Costello,  R.  A.  Costello 
and  Moris  Thomas. 

57,003  82 

16,000  00 

.viichael  Norris  and  B.  Silber- 
stein. 

17,941  09 

7,000  00 

Michael  Norris  and  Simon 
Clark. 

33,721  10 

12,000  00 

R.  S.  Munger  W.W.  Spalding 

22,094  90 

20,000  00 

J .  J.  Cos  cello  and  Herman  E . 
Long. 

26,438  02 

7,000  00 

Louis  Rouchleau  and  Wm. 
Barnett. 

887  29 

300  00 

Shubael  F.  White  and  W.  W. 
Sanford. 

14,671  00 

5,000  00 

Leonidas  Merritt  and  R.  A 
Costello. 

3,640  40 

1,200  00 

Rogers.  Munger  and  Albert 
Poirier. 

54,845  00 

23,000  00 

Milo  Hall,J.  J.  Costello,  J.A. 
Water  worth,  H.  Fee  and 
John  A.  Carlson. 

$661,309  27 

EXHIBIT 

Contracts  for  Storm  Water  Sewers. 
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Contracts  for  Storm  Water  Sewers. 


 --- - - - — - 

Contract  No. 

Date. 

Contractors. 

Material. 

Location . 

From 

To 

Contract  Price 
Based  on 
Engineer’s 
Estimates. 

Amount 
of  Bond. 

Names  of  Sureties. 

Remarks. 

160 

161 

ltS 

April  2,  1891. 

April  3,  1891 . 

April  4,  1891. 

A  &  D.  Sang- . 

Carlson,  Traff  &  Co . 

Davis  &  Cooper . 

Brick  and  Pipe. .. 

Brick  and  Pipe. . . 

Brick  and  Pipe. . . 

Twenty-fifth  Ave  West.. 

Michigan  street . 

Eighth  street . . 

Tati  tli  strAA.t  . 

$  4,388  50 

18,924  75 

.  8,800  00  ) 

3,800  00  ) 

18,304  00 

15,300  00 

7,534  00 

4,890  00 

35,291  00 

For  Bond  see  Contract  No.  160,  Exhibit  “A. ” 

For  Bond  see  Contract  No.  161,  Exhibit  “A.” 

For  Bond  see  Contract  No.  163,  Exhibit  “A.”  : 

For  Bond  see  Contract  No.  164.  Exhibit  “A  ” 

For  Bond  see  Contract  No.  165,  Exhibit  “A  ’  ’ 

For  Bond  see  Contract  No.  179,  Exhibit  “A.” 

For  Bond  see  Contract  No.  189,  Exhibit  “A.” 

For  Bond  see  Contract  No.  205,  Exhibit  “A,” 

JNllll/Q  AVG  XhdSu .  .  .  .  . 

(  Second  street . . 

(  Twenty-second  Ave  Wf 

Oregon  Ave . . 

Pennsylvania  Ave . 

St.  . 

Seventeenth  Ave  West . 

Michigan  street . 

Twenty  second  Ave  W est .... 

Second  street . 

164 

165 

179 

191 

189 

April  4,  1891 . 

April  4,  1891. 

June  4, 1891. 

July  24, 1891. 

July  6,  1891. 

Davis  &  Cooper . 

Davis  &  Cooper . 

Hogan  &  Campbell . 

E.  J.  Amory . 

Zimmerman  &  Bunnell.. 

Brick  and  Pipe.  . 

Brick  and  Stone.. 

Pipe  and  Concrete 

Brick  and  Pipe. .. 

Brick  and  Pipe. .. 

Lake  Superior . 

Lake  Superior . . 

T.qIta  ftnnprinT 

Fourth  street . 

Fourth  street . 

Seventh  street . 

Lake  Ave .  . 

(  Twenty -third  Ave  W  es 

(  Third  street . 

t.... 

Fifth  street . 

Park  Ave . 

Twenty -third  Ave  West . 

Piedmont  Ave  East . 

Third  street . ) 

Twenty-second  Ave  West..  ) 

Ship  Canal . . 

$  1,700  00 

J.  J.  Costello  &  Benj.  Hogan 

205 

Dec.  21,  1891. 

A  va  . . . 

Michigan  stre  t . 

13,501  50 

Fredin  &  Wilson . 

Pipe . 

— 

— 

Total . 

8130,733  75 

EXHIBIT  “G” 


Contracts  for  Sanitary  Sewers. 
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EXHIBIT  “C.” 
Contracts  for  Sanitary  Sowers. 


— 

|  Contract  No. 

Date. 

Contractors. 

Material. 

.  '  \  j 

Location. 

From 

To 

Contract  Price 
Based  on 
Eng-ineer’s 
Estimate. 

Amount 
of  Bond. 

Names  of  Sureties. 

Remarks. 

i 

159 

April  1, 1891. 

Thomas  &  Sheridan . 

Pipe . 

(  Second  street . 

Fourteenth  Ave  East . 

Ohio  Ave . 

$  5,642  80  ) 

1,201  40  j 

3,966  10 

6,500  00 

15,188  06 

3,623  40 

834  00 

488  00 

For  Bond  see  Contract  No.  159,  Exhibit  “A.” 

(  Fourteenth  Ave  East.. 

r 

hirst  street . . 

Seeond  street, 

162 

April  3,  1891. 

Carlson,  Trail  &  Co . 

Pipe . 

Fifth  alley . 

* 

Lake  Ave 

Emanuel  G.  Swanstrom  and 
Nils  Hall. 

163 

April  4,  1891. 

Davis  &  Cooper . 

Pipe . 

Second  street . 

Seventeenth  Ave  West . 

Grand  Forks  Ave . 

$  l,oUU  UU 

I 

l 

1  i 

166 

April  8,  18T. 

Zimmerman,  Truax  &  Co 

Brick  and  Pipe. . . 

Second  allev .  . . . 

!  ; 

Piedmont  Ave  West 

Twenty-eig-hl  h  Ave  West _ 

Sixth  Ave  East . 

3,000  00 

1,300  00 

John  J.  Costello  and  A. 
Michaud. 

For  Bond  see  Contract  No.  163,  Exhibit  “A.” 

f 

167 

April  14,  1891 

Walter  C.  Doherty . 

Pipe . 

- 

Fifth  st.rftfit 

200  ft  west  Second  Ave  East 

Thirteenth  Ave  East, 

, 

169 

April  23,  1891 

L.  Meining-  &  Co . 

Pipe  . . 

First  street . 

E.  R.  Jefferson  and  if .  S. 
Mung-er. 

, 

i 

172 

April  27,  1891 

J.  D.  O’Connell . 

Pipe . 

Seventh  Ave  West . 

Second  street. 

Th  l  rrl 

300  00 

Michael  Norris  and  Geo.  Wm. 
Goldsmith. 

t 

’  I- 

174 

May  5,  1891 . . 

Joseph  Wolf . 

Brick  and  Pipe . . . 

Pipe . 

First  street . 

Seventeenth  A  West 

Twenty-second  Ave  West. . . 

1(5  00 

4.000  00 

E.  L.  Toomey  and  Manus 
Brown. 

'  | 

t 

188 

June  29.  1891 

C.  M.  Johnson . 

Third  street . 

Fourteenth  Ave  East 

loj  J00 

2,639  50 

760  90 

525  06 

2,247  50 

Morris  Thomas  and  A.  B. 
Chapin. 

I 

195 

Aug'.  27,  1891 

John  F.  Myhrberg-  &  Co. 

Pipe . 

Centre  street . 

Ohio  Ave . 

r  ntl  i  n  n  Avp 

1,000  00 

Anton  Larsou,  J.  L.  Pember 
and  C.  E.  Evans. 

196 

Sept.  24,  1891 

C.  M.  Johnson . 

Pipe . 

Second  alley . 

First  alley . 

Fourteenth  Ave  Ea.st 

300  00 

Andrew  G.  Olson  and  Erick 
N.  Olson. 

t 

197 

Sept.  24,  1891 

Mitchell  &  Watson . 

Pipe .  . 

Ohio  Ave . 

Orpj/nn  A  vo 

200  00 

Anton  Larson  and  Anton 
King-sred. 

| 

200 

Oct.  14,1891. 

E.  J.  Amory . 

Pipe . 

Sixth  alley . 

Third  Ave  East  . 

775  00 

JohnT.  Culbertson. 

204 

Nov.  10,  1891 

John  F.  Myhrberg-  &Co. 

Pipe . 

First  alley . 

Fourteenth  Ave  East 

1,291  *5 

652  50 

450  00 

D.  S.  McKay  and  W .  V.  Rob¬ 
son. 

250  00 

Andrew  G.  Olson  and  Erick 
W.  Olson. 

Total . 

$  56,530  47 

'  / 

EXHIBIT 

Contracts  for  Sidewalks 

V 


- 


r 


:•  v 


/ 


I 


EXHIBIT  “D.” 
Contracts  for  Sidewalks. 


o 

£ 

o 

Date. 

Side 

cS 

Contractors. 

Material. 

of 

Street  or  Avenue. 

From 

To 

+3 

a 

o 

o 

Street. 

■  ' 

A28 

May  9. 1891 

John  Bover . 

Plank . 

Railroad  street . 

Fifth  avfimifi  wost. 

SiYtli  avpniip  W pet, 

A29 

June  5, 1891 

Edward  Low  . 

Plank 

West . . . . 

Twelfth  avenue  East . 

Fourth  street . . 

Fifth  street, 

A  30 

June27,1891 

J  W.  Preston . 

Plank . 

West .... 

Twenty-eighth  avenue  West 
Seventh  street . 

Superior  street 

Railroad  a.llev 

A31 

June27,1891 

J.  W.  Preston . 

Plank . 

South.  .. 

Fourth  a.vemm  East 

Fifth  avenue  East, 

A32 

July  24,1891 

Edward  Low . 

Plank . 

j  North  . . 

1  South.  .. 
North.  .. 

Piedmont  avenue  West . 

Superior  street . 

Seventh  street. . . . .  . t 

Twenty-fourth  ave  West.,  j 
Twenty-fourth  avenue  West 

Siyth  fl.vpnnp  Wpst, 

A33 

July  24,1891 

Bdward  Low . 

Plank . 

Fifth  street . 

Twenty-third  avenue  West.. 
Fifth  avfinnfi  Wfist 

A34 

July  24,1891 

Edward  I.ow . 

Plank  .... 

North.  .. 

Fifth  street . . . 

A  35 

July  24,1891 

Edward  Low . 

Plank . 

West.  .. 

Twelfth  avenue  East . 

Fifth  street 

Si  xth  street 

A  36 

July  24,1891 

Edward  Low . 

Plank . 

East . 

Fifth  avenue  West  . 

M i  oh  i  (fan  strppt, 

St.  P.  &  D.  R.  R.  tracks _ 

Eitrhth  street 

A37 

July  27,1891 

Jens  Salem . 

Plank  . .... 

j  East . 

1  West .... 
North.  .. 

Twenty -fifth  avenue  West.. . 
Piedmont  avenue  West. .  . . 

Michigan  street 

A38 

Aug.13,1891 

Jens  Salem . 

Plank . 

Seventh  street 

Ninth  street . . 

Twp.lfth  fl.rpnnp  Wpct, 

A  39 

Aug.13,1891 

Jens  Salem . 

Plank . 

North.  . . 

First  street . 

Tenth  avenue  W est 

A40 

Aug-.  13,1891 

A  nderson  &  Landfold 

Plank . 

West..  .. 

New  York  avenue . 

Superior  street . 

Fourth  street. 

A41 

Aug.13,1891 

Anderson  &  Landfold 

Plank . 

North.  .. 

Superior  street . 

Second  avenue  East 

Eighth  avenue  Ea.st 

A42 

Aug.27,1891 

Edward  Low  . 

Plank  .... 

West .... 

Twenty-second  avenue  West 

Third  street . 

Fourth  street . 

A43 

Aug.27.1891 

Edward  Low . 

Plank . 

South .  . . 

Superior  street . 

Twenty-seventh  avenueWest 
Michigan  street . 

Twenty-eighth  avenue  West 
100  ft.  S.  of  S.  line  Oak  ave  / 
Dock  line .  f 

A44 

Aug  27,1891 

East . 

Garfield  avenue . 

J.  w.  Preston . 

West .... 

Garfield  avenue . 

Michigan  street . 

A45 

Aug.31,1891 

Plank . 

South.  .. 

Bench  street . 

Montana  avenue.. 

Orpffon  a.vpmip 

A46 

Sept.29,1891 

Arnt  Anderson . 

Plank . 

North  . . . 

Third  street . 

fourth  a.venne  Ea.st. 

Sixth  avfinnp  Rash 

A47 

Sept. 29, 1891 
Sept.29,1891 

J.  w,  Preston . 

Plank.  ... 

North.  .. 

First  street . . 

Sixth  avenue  West . 

Seventh  avenue  West 

A48 

Edward  Low . 

Plank . 

North.  .. 

Third  street . . 

La.ke  avenue . 

First  street 

A49 

Sept.29,1891 

Arnt  Anderson . 

Plank . 

North. .  . 

Third  street .  . 

Second  avenue  East . 

Third  avenue  East 

A60 

Oct.  14, 1891 

Edward  Low.  .. 

PI  r  nk 

J  South..  . 

Jefferson  street . 

Thirteenth  avenue  East . 

Ohio  avenue . / 

I  North.. . 

Jefferson  street . . 

Thirteenth  avenue  East 

Oregon  avenue . f 

Eiffhth  street 

A51 

Oct.  29, 1891 

Bartlett  &  Olson . 

Plank  ..... 

j  East . 

|  West.  . . . 
East . 

Ohio  avenue . 

Southerly  end  Ohio  avenue. 

Southerly  end  Oregon  ave. . . 
Fourth  street.  . 

A  52 

Oct.  29, 1891 

Bartlett  &  Olson . 

Plank . 

Oregon  avenue . 

Fourth  street 

A53 

Oct.  27, 1891 

Sullivan  &  Hackett. . . 

Plank . 

West .... 

Pennsylvania  avenue . . 

London  Road! . 

A  54 

Nov.  16,1891 

Edward  Low . 

Plank . 

Both . 

Second  street . 

Piedmont  avenue  West 

A55 

Nov.  10,1891 

John  Boyer  . 

Plank . 

West. .  . . 

Garfield  avenue . . 

125  ft  north  of  Ash  avenue. . . 
Michigan  street 

Oa  k  flvfiniift 

A56 

Nov.  30, 1891 

John  Boyer . 

Plank . 

West .... 

Garfield  avenue . 

A57 

tf.  Young . 

Plank . 

Both  .... 

Ninth  avenue  East . . 

Bench  street.  . 

Rlpvpntli  Qtrppf. 

A58 

Jan.  4,  1892 

J.  W.  Preston . 

Plank . 

West .... 

Thirteenth  avenue  East. . 

Second  street . 

Fourth  street 

A59 

Jan.  4,  1892 

E.  J.  Amory . 

Plank . 

East . 

Fourth  avenue  West . . 

Fourth  street . 

Pififlmnnt,  a.vpnnp  TP.Qcf. 

A60 

Jan.  4,  1892 

.T  W  Prpctnn 

Plank  .... 

\  South. . . . 

Piedmont  avenue . 

Third  avenue  West . 

Fourth  ave  W  est .  i 

)  North.  . . 

Piedmont  avenue . . 

Fourth  avenue  West 

Fifth  street . f 

Ohio  avenue ....  | 

A18 

Oct.  13, 1890 

flrYlhv  Rmifh 

Plank.  ..  . 

$  North.  .. 

Superior  street . 

Eighth  avenue  East . 

|  South . .  . 

Superior  street . 

Tenth  avenue  East . 

Virginia  avenue . f 

Total  amount  assessed . 

When 
Ordered  by 
Council. 

Width  of 

Walk  in 

Feet. 

April  29,  1891 

8 

April  29,  1891 

3 

April  27,  1891 

3 

April  20,  1891 

5 

May  11, 1891 

8 

May  4,  1891 

3 

June  8, 1*91 

8 

June  8,  1891 

6 

May  4, 1891 

10 

May  25, 1891 

8 

May  25, 1891 

8 

June  22,  1891 

8 

June  22,  1891 

8 

June  22, 1891 

12 

J  uly  6, 1891 

3 

J  uly  6,  1891 

8 

J  uly  6,  1891 

10 

July  1,  1891 

8 

Aug.  10,  1891 

8 

Aug.  10,  1891 

8 

A  ug.  10,  1891 

8 

Aug.  10,  1891 

8 

Aug.  17,  1891 

8 

•  •  . . . 

•  •  •  •  • 

Sept.  14,  1891 

6 

Sept.  14,  1891 

6 

Sept.  21,  1891 

8 

Sept.  28,  1891 

8 

Sept.  28.  1891 

10 

Oct.  5,  1891 

16 

Oct.  12,  1891 

8 

Oct.  19,  1891 

4 

Oct.  19,  1891 

6 

Oct.  19,  1891 

8 

Aug.  28,  1890 

8 

•••••••  ••••• 

o  ®  o 
g 

ASSESSMENTS. 

Remarks . 

Cont 

Prict 

Lineal 

When  Sent 
to 

Council. 

Amount. 

$  .35 

No  assessment,  cost  $197.35. 

.1314 

July  6,  1891 

$  44  55 

.12 

July  17,  1891 

106  25 

.38 

Aug.  17,  1891 

26  12 

•32/2 

.41 

Oct.  12,  1891 

2,865  15 

• 

.22 

Aug.  17,  1891 

64  49 

1 

.45 

Aug  17,1891 

108  11 

s  '  ■  v 

.28 

Aug.  17,1891 

99  02 

.45 

Sept.  21,  1891 

95  18 

•31/2 

Nov.  2,  1891 

1,392  55 

% 

.32 

Oct.  26,  1891 

318  14 

.34 

Oct.  19,  1891 

308  20 

•  3114 

Oct.  10,  1891 

488  69 

.48 

Sept.  21,  1891 

1,171  35 

.119 

Sept.  21,  1891 

37  37 

I 

.33 

Oct.  19,  1891 

139  79 

.3973 

Nov.  16,  1891 

2,954  34 

.33 

Sept.  21,  1891 

137  94 

.34 

Nov.  2,  1891 

272  78 

i 

.33 

Nov.  30,  1891 

132  79 

.34/2 

Oct.  19,  1891 

121  13 

Excepting  50  feet  previously  built. 

.34 

Nov.  2,  1891 

136  51 

.33 

. . 

**••••  ••••  ••  »  •  •• 

Walk  unfinished. 

.27 

. *  *  • 

••••••••••  ••••• 

Walk  unfinished. 

Walk  unfinished. 

Walk  unfinished. 

.27 

•  3114 
.33 

Dec.  28,  1891 

596  68 

.4095 

Jan.  11,  1892 

1,086  96 

7274 

Jan.  2,  1892 

231  48 

* 

.28/2 

Cancelled. 

Walk  unfinished. 

Walk  unfinished. 

.16 

.29 

.33 

Jan.  2,  1892 

96  45 

•3214 

2,776  28 

$  15,806  30 

Tins  contract  was  let  previous  to  our  fourth  an¬ 
nual  report, but  not  completed  until  afterward. 

EXHIBIT  “J5.” 


Miscellaneous  Contracts. 


m 


Contract  No. 

Date. 

170 

April  23, 1891 

175 

May  21,  1891 

176 

May  26,  1891 

177 

May  21,  1891 

180 

June  5, 1891 

181 

June  5,  1891 

182 

June  12,  1891 

183 

June  12,  1891 

184 

June  12,  1891 

185 

June  12,  1891 

186 

June  26,  1891 

194 

Aug.  13,  1891 

202 

Oct.  29,  1891 

203 

Oct.  31,  1891 

Contractors. 


Seipel,  Miller  &  Hunter . 

W.  H.  Holden . 

James  W.  Preston . 

Pauly  Jail  Bldg  &  Mfg  Co . 

Charles  Peterson . 

Charles  Peterson . 

M.  Haug  &  Bro . 

M.  Haug  &  Bro . 

M.  Haug  &  Bro . 

M.  Haug  &  Bro . 

George  Taylor.  . . 

Hugh  McGinnis . 

LaVaque  Paint  &  Wall  Paper  Co  ... 
W.  H.  Holden . 


Nature  of  Work. 


EXHIBIT  “E.” 
Miscellaneous  Contracts. 


Printing  annual  repor  t . 

Wooden  trestles . 

Cross  walks . 

Jail  cells . 

Sprinkling  streets . 

Sprinkling  streets . . . 

Sprinkling  streets . 

Sprinkling  streets . 

Sprinkling  streets . 

Sprinkling  streets . . 

Wooden  trestles . 

Erecting  and  maintaining  oil  lamps 

Painting  wooden  trestle . . . . 

- 

Timber  approach . 


Location. 


Railroad  st,  7th  aye  w  to  6th  aye  w . 

At  street  intersections  where  ordered. 

City  jail . 

District  No.  5 . 

District  No.  6 . . 

District  No.  1 . 

District  No.  2 . 

District  No.  3 . 

District  No.  4 . 

Railroad  st,  5th  ave  w  to  6th  ave  w  . . . . 

Lake  ave.  Park  Point . 

Railroad  st,  7th  ave  w  to  6th  ave  w  . . . . 
South  end  6th  ave  w  viaduct . 


Contract 

Price. 


Total . 


463  70 
3,456  00 
1,678  15 
449  00 

717  17 

718  17 
740  00 
853  33 
725  00 
853  33 

3,760  50 


390  00 
3,189  80 


$  17,994  15 


Amount 

of 

Bond. 


$ 


200  00 
1,200  00 
500  00 
150  00 
5 10  00 
500  00 
500  00 
500  00 
500  00 
500  00 
1,400  00 
150  00 
135  00 
1,100  00 


Names  of  Sureties. 


G.  A.  French  and  Dwight  E.  Woodbridge. 
Barney  Trimbo and  Pat  Ryan. 

Chas.  S.  Pierce  and  Chas.  A.  Britts. 
Williams.  Woodbridge  and  A.  B.  Chapin. 
Nils  Hall  and  John  P.  Lundquist. 

Nils  Hall  and  John  P.  Lundquist. 

Ernest  R  Jefferson  and  Jos.  A.  Mannheim. 
Ernest R  Jefferson  and  Jos.  A.  Mannheim. 
Ernest  R  Jefferson  and  Jos.  A.  Mannheim. 

i  . 

Ernest  R  Jefferson  and  Jos.  A  .  Mannheim. 

i 

C.  Poiriev  and  August  Rehbein. 

Laughlin;  McLean  and  John  McDonald. 


Barney  I 


'rimbo  and  Pat  Ryan. 


Remarks. 


(Certified  check. ) 


•  ■I 

'■:U' 


•  . .  - .  ■  fl 


V'  <V>J 


EXHIBIT  “F 


A  ssessments  for  Street ,  Avenue  and  Alley 
Improvement. 


/ 


\  ;  '/V^  -  •  ,  j;y: 


Location . 


Second  street . 

Second  street . 

Twenty-fifth  avenue  west. . 

Ninth  avenue  east . 

Jefferson  street  . 

Oregon  avenue . 

Pennsylvania  avenue . 

Garfield  avenue . 

Fifth  avenue  west . 

Bench  street . 

Twenty-third  avenue  west. 

Superior  street . . 

Third  alley . 

Bench  street . 

Second  alley . 

Michigan  street . 

Fourth  alley . 

Fourth  street .  . 

Piedmont  avenue  west . 


EXHIBIT  “F.” 

Assessments  for  Street,  Avenue  and  Alley  Improvement. 


From 


Sixth  avenue  west . 

Thirteenth  avenue  east . 

Michigan  street . 

Bench  street . 

Thirteenth  avenue  east . 

Lake  Superior . 

South  street . 

Michigan  street . 

Superior  street . 

Montana  avenue . 

Michigan  street . 

Twenty-eighth  avenue  west. 

Fourth  avenue  east . 

Eighth  avenue  east . 

Ninth  avenue  east . 

Twenty-fourth  avenue  west. 

Fifth  avenue  east . . 

Fifth  avenue  west . 

Superior  street — . 


To 


Thirteenth  avenue  east. 

Kentucky  avenue . 

j 

Eighth  street . 

Eleventh  street . 


Montana  avenue . 

Fourth  st  reet . 

Fourth  street . . 

Established  dock  line . 

Third  street . 

I 

North  line  of  East  Duluth 
Piedmont  avenne . 


South  city  limits. 


Sixth  avenue  east . 

Montana  avenue . 

I  ”  .  » 

West  hank  of  Chester  creek. 

South  city  limits . 

Seventh  avenue  east . 

Sixth  avenue  east . 

West  city  limits . 


FIRST  ASSESSMENT. 


Made. 


Confirmed 
and  Filed. 


June  25, 1891 
June  25, 1891 
June  25, 1891 
June  25, 1891 
Aug.  10,  1891 
Aug.  10,  1891 
June  25, 1891 
Aug.  10,  1891 


July 

July 

July 

July 

Aug. 

Aug. 

July 


Copy  Filed 
with 

Comptroller. 


Sept.  9, 1891 
Oct.  12, 1891 
Sept.  9,  1891 


Oct.  9,  1890 
June  29,  1891 


11,  1891 
11,  1891 
11,  1891 
11,  1891 
29,  1891 

29. 1891 

11. 1891 


Aug.  29,  1891 


July 

July 

July 

July 

Sept. 

Sept. 

July 

Sept. 


Sept.  26, 1891 
Oct.  31,  1891 
Sept.  26,  1891 


July  11,  1891 
July  18,  1891 


14,  1891 
14,  1891 
14,  1891 
14,  1891 
1,  1891 
1,  1891 
14,  1891 
1,  1891 


Sept.  28,  1891 
Nov.  2,  1891 
Sept.  28,  1891 


July  14,  1891 
J  uiy  21,  1891 


Amount. 


77,021  84 
51,616  85 
6,706  50 
22,842  92 
16,049  48 
17,534  78 
12,557  41 
33,436  6T 


31,119  82 
23,822  18 
15,734  11 


37,899  84 
33,032  19 


Grand  total. 


FINAL  ASSESSMENT. 


Made. 


Feb.  18,  1892 


Sept.  9,  1891 


Dec. 

Oct. 

Dec. 

June 

Oct. 

Dec. 


28,  1891 
12,  1891 

24,  1891 

25,  1891 
12.  1891 
19,  1891 


Confirmed 
and  Filed. 


March  5,1892 


Sept.  26,  1891 


Jan. 

Oct. 

Jan. 

July 

Oct. 

Jan. 


9,  1892 
31,  1891 
9,  1892 
11,  1801 
31,  1891 
9,  1892 


Copy  Filed 
with 

Comptroller. 


March  5,  1892 


Sept.  28, 1891 


Jan. 

Nov. 

Jan. 

July 

Nov. 

Jan. 


11, 1892 
2,  1891 
11,  1892 
14,  1891 

2,  1891 
11,  1892 


Amount. 


$  145  18 


12,665  16 


976  02 
25,801  66 
6,226  24 
8,470  21 
2,667  68 
11,083  28 


Total 

Assessments. 


$  77,021  84 
51,616  85 
6,706  50 
22,988  10 
16,049  48 
17,534  78 
12,557  41 
33,436  67 
12,665  16 
31,119  82 
23,882  18 
15,734  11 
976  02 
25,801  66 
6,226  24 
8,470  21 
2,667  68 
48,983  12 
33,032  19 


$447,470  02 


9 


■  ■  'V''  ■  '  ■ 


EXHIBIT  “G.” 


Assessments  for  Storm  Water  Sewers 

/ 


•1 


$ 

i; 


EXHIBIT  “G.” 

Assessments  for  Storm  Water  Sewers, 


Location. 

From 

To 

FIRST  ASSESSMENT. 

FINAL  ASSESSMENT. 

Total 

Assessments 

Made 

Confirmed 

and 

Filed. 

Copy  Filed 
with 

Comptroller. 

Amount. 

Made 

Confirmed 

and 

Filed 

Copy  Filed 
with 

Comptroller. 

Amount. 

Twenty-fifth  avenue  west. . . 

Michigan  street . 

Eighth  street . . 

June  25,  1891 

June  25,  1891 

July  11,  1891 

July  11,  1891 

July  14,  1891 

July  14,  1891 

Sept.  1,  1891 

July  14,  1891 

$3,522  85 

14,782  50 

Feb.  18,  1892 

Mar.  5,  1892 

Mar.  5,  1892 

$5,355  10 

$  8,877  95 

Ninth  avenue  east . 

Bench  street . 

| 

Tenth  street . 

Oregon  avenue . 

Lake  Superior . 

! 

Fourth  street . 

Aug.  10,  1891 

Aug.  29,  1891 

18,304  00 

14,782  50 

Pennsylvania  avenue . 

Lake  Superior . 

Fourth  street . 

June  25,  1891 

July  11,  1891 

8,557  20 

Lake  avenue . 

Fifth  street . 

1 

Piedmont  avenue  east . 

Feb.  18,  1892 

Mar.  5,  1892 

Mar.  5,  1892 

6,867  48 

8,55 /  20 

6,867  48 

i 

. 

Grand  total . 

•  ••••  . 

$57,389  13 

f 

i 


o 


4 


•  -  .  •v.  ;.- 


>:■  ■  .<  v  -t  r  ’  **i 

EXHIBIT  “H.” 

^IssmraenZs  /or  Sanitary  Sewers. 


.  -  V,'  *; 


f 


EXHIBIT  “H” 
Assessments  for  Sanitary  Sewers. 


Location. 


Second  street. 


Fourteenth  avenue  east. 


Superior  street. 


Fourth  alley . 

Sixth  avenue  west  and  Pied 
mont  avenue  east . 


Fifth  alley . 

Jefferson  street . 

Second  alley . 

Fifth  street . 

First  street  . 

Seventh  avenue  west. 

First  street . 

Third  street . 

First  street . 

Centre  street . 

Second  alley . 

First  alley . 

Second  alley . 

Superior  street . 


From 


1  | 


To 


Fourteenth  avenue  east _ 

First  street . 

Fourteenth  avenue  west. . . . 

Fifth  avenue  east . 

Superior  street . 

Lake  avenue . 

Fourteenth  avenue  east. . . 

Piedmont  avenue  west . 

200  ft  west  of  Second  ave  east 
Thirteenth  avenue  east. 

Second  street . 

Seventeenth  avenue  west. . . . 

Fourteenth  avenue  east . 

Missouri  avenue . 

Ohio  avenue . 

Fourteenth  avenue  east . 

Fourteenth  avenue  east . 

Ninth  avenue  east . 

Fourteenth  avenue  east.  ... 


FIRST  ASSESSMENT. 


Made 


Ohio  avenue . 

Second  street . 

Nineteenth  avenue  west. . . 

Tenth  avenue  east. ., . 

Fourth  street . 

Fifth  avenue  west . . . . . 

! 

Ohio  avenue . i 

! 

Twenty-eiglitli  avenue  west.; 
Sixth  avenue  east . 

1 

Fourteenth  avenue  east . 

Third  street . . . . . 

Twentv-second  avenue  west. 

Pennsylvania  avenue . 

Montana  avenue . 

Indiana  avenue . 

New  York  avenue . 

New  York  avenue . I 

J 

West  bank  of  Chester  creek. I 
Ohio  avenue  . 


June  25,  1891 
June  25,  1891 


Confirmed 

and 

Filed. 


Copy  Filed 
with 

Comptroller 


July  11,  1891 
July  11,  1891 


July  14,  1891 
July  14,  1891 


Amount. 


$3,059  52 
1,040  64 


SECOND  ASSESSMENT. 


Made 

Confirmed 

and 

Filed. 

Copy  Filed 
with 

Comptroller 

Amount. 

Assessments 

$  3,059  52 

1,040  64 

June  25,  1891 

July  11,  1891 

July  14,  1891 

$3,329  47 

3,329  47 

July  9,  1891 

Aug.  29,  1891 

Sept.  1,  1891 

6,660  72 

6,660  72 

Sept.  9,  1891 

Sept.  26,  1891 

Sept.  28,  1891 

3,909  81 

3,909  81 

Oct.  12,  1891 

Oct.  31,  1891 

Nov.  2,  1891 

5,811  47 

5,811  47 

Oct.  12,  1891 

Oct.  31,  1891 

Nov.  2,  1891 

6,032  08 

6,032  08 

Jan.  18,  1892 

Jan.  30,  1892 

Feb.  8,  1892 

22,406  05 

22,406  05 

Nov.  27,1891 

Dec.  12,  1891 

Dec  14,  1891 

3,688  10 

3.688  10 

July  6,  1891 

Aug.  29,  1891 

Sept.  1,  1891 

1,155  99 

1,155  99 

June  25,  1891 

July  11,  1891 

July  14,  1891 

458  92 

458  92 

Dec.  19,  1891 

Jan.  9,  1892 

Jan.  11,  1892 

10,832  04 

10,832  04 

Jan.  18,  1892 

Jan.  30,  1892 

Feb.  3,  1892 

2  756  60 

2,756  60 

Dec.  24,  1891 

Jan.  9,  1892 

Jan.  11,  1892 

1,568  97 

1,568  97 

Dec.  24,  1891 

Jan.  9,  1892’ 

Jan.  11,  1892 

641  81 

641  81 

Dec.  24,  1891 

.Tan.  9,  1892 

Jan.  11,  1892 

568  19 

568  19 

Dec.  28,  1891 

Jan.  9,  1892 

Jan.  11,  1S92 

709  09 

709  09 

Dec.  24,  1891 

Jan.  9,  1892 

Jan.  11,'  1892 

2,044  46 

2,044  46 

Jan.  18,  1892 

Jan.  30,  1892 

Feb .  3,  1892 

/  2,801  96 

2,801  96 

Grand  total 

$79,475  89 

4. 


EXHIBIT  “I.” 

Showing  Extent  and  Cost  of  Public  Improvements  to  Date, 
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City  Engineer’s  Report 

FOR  THE  YEAR  ENDING  FEBRUARY  29,  1892. 


City  Engineer’s  Office,  ) 
April  27,  1892.  ] 

To  the  Board  of  Public  Works : 

Gentlemen: — Complying  with  your  order  of  the  19th 
inst.,  and  in  conformity  with  the  usual  custom,  1  beg  to  sub¬ 
mit  the  following  report  on  the  operations  of  this  department 
during  the  past  year. 

In  addition  to  continuing  the  usual  surveys  for  defining 
the  street  lines  and  setting  the  necessary  reference  points  and 
monuments,  one  of  the  field  parties  was  specially  detailed  dur¬ 
ing  the  winter  to  traverse  the  lake  shore  from  the  canal  to  the 
eastern  city  limits,  so  that  it  could  be  accurately  platted  and 
recorded  on  the  city  plans.  When  this  was  completed  the 
same  party  was  engaged  in  locating  the  county  roads  which 
were  formerly  under  the  control  of  the  county  authorities 
but  which  are  now  under  the  management  of  this  department. 
Surveys  were  also  made  in  connection  with  the  proposed  new 
water  supply.  The  work  of  continuing  preliminary  levels  in 
unimproved  districts  and  streets  has  also  been  carried  on,  as  far 
as  circumstances  would  permit;  and  in  addition  thereto  special 
attention  has  been  devoted  to  establishing  permanent  bench 
marks  on  streets  where  these  important  points  of  reference  did 
not  previously  exist.  When  this  is  completed  it  is  expected 
to  result  in  considerable  saving  of  time  by  the  field  parties  in 
staking  out  new  works,  as  well  as  reducing  the  liability  to 
error  to  a  minimum. 

Theie  were  ninety -nine  contracts  in  operation  during  the 
year,  involving,  throughout  the  working  season,  a  maximum 
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outside  engineering  force  of  one  assistant  in  general  charge  of 
construction,  with  eight  subordinate  engineers,  each  having  a 
separate  party  composed  of  one  transit  man  and  two  rod  men. 

The  maximum  number  of  inspectors  employed  at  any 
one  time  was  twenty-nine. 

The  office  force  during  the  busiest  time  consisted  of  one 
assistant  in  general  charge,  two  draughtsmen,  four  calculators, 
one  cement  tester  and  inspector  of  private  drains,  one  ac¬ 
countant  and  one  stenographer,  the  latter  being  engaged  jointly 
with  the  Board  of  Public  Works. 

A  separate  office  was  established  at  the  west  end  of  the 
city  for  the  convenience  of  the  parties  in  that  locality,  not  only 
on  account  of  there  being  insufficient  room  for  them  all  at  the 
main  office,  but  also  to  economize  time. 

The  amount  paid  for  engineering  services  during  the  year 
was  $30,199.51  and  the  total  cost  of  the  engineering  depart¬ 
ment  proper  was  $32,815.86  or  3  57-100  per  cent  on  the  act¬ 
ual  expenditures  for  work  performed,  not  taking  into  account 
surveys  and  investigations  for  street  lines,  proposed  improve¬ 
ments,  etc. 

The  maintenance  of  streets  and  sewers  (exclusive  of  street 
sprinkling,  which  was  done  by  contract)  cost  $33,806.53  and 
other  services  as  enumerated  below  cost  $17,011.36,  making 
the  total  disbursements  during  the  year,  including  amounts 
certified  as  due  to  contractors,  $954,366.74. 

The  following  statements  contain  in  a  concise  form  the  ex¬ 
penditures  on  engineering  and  maintenance  during  the  year  as 
well  as  the  comparative  expenditures  on  contracts  and  the  cost 
of  engineering  and  inspection  for  the  past  three  years: 

STATEMENT  OF  COST  OF  ENGINEERINGS  AND  MAINTENANCE  DEPART¬ 
MENTS. 

Engineering  labor . $  30,199  51 

Engineering  material .  2,616  35 

$  32,815  86 
9,982  07 


Inspecting  contracts . 

Street  and  sewer  labor . 

Street  and  sewer  material . . 


.  .  $  39,798  29 
8,560  58 


48,358  87 


BOARD  OF  PUBLIC  WORKS. 
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Road  roller  labor . $  1,659  40 

“  “  material  and  repairs .  1,036  49 

-  2,695  89 


Total  cash  expenditure  of  De¬ 
partment .  §>  93,852  69 

Less  credits,  as  below .  10,215  94 


Actual  cost  of  Engineering  and 
Maintenance  Departments . . 


$  83,636  75 


SUMMARIZED  STATEMENT. 


General  office . $  9,304  78 

Preliminary  surveys .  741  12 

Permanent .  1,189  67 

Estimating  new  work .  693  93 

Condemnations .  127  69 

New  divisions .  503  68 

Lines  and  grades  for  outside  parties. .  21  62 

Engineering  contracts .  19,286  77 

Water  works  investigation .  946  60 


Inspection . 

Maintenance  of  streets . $  27,045  23 

“  “  sewers .  6,761  30 


Completing  contracts  (by  Mainte¬ 
nance  Department) . 

New  work  (by  Maintenance  Depart¬ 
ment) . ‘ . 

Special  work  (by  Maintenance  De¬ 
partment)  . 

Work  for  outside  parties . 

Road  roller  (expense  of  running)  .... 


$  32,815  86 
9,982  07 


33,806  53 
3,947  29 

2,322  42 

4,474  73 
3,807  90 
2,695  89 


$  93,852  69 

2,460  75 
3,807  90 

3,947  29 

-  10,215  94 


Actual  cost  of  the  Department, 
including  maintenance  of 
streets  and  sewers . 


Total  cash  expenditures  of  De¬ 
partment . 

Less  Credits — 

Work  done  by  road  roller . $ 

Work  done  for  individuals . 

Amount  charged  back  to  con¬ 
tractors . 


$  83,636  75 
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Comparative  statement  showing  amount  of  contract  work 
done  by  the  city  for  the  years  1889,  1890  and  1891: 


1889. 

1890. 

1891. 

Streets . . 

,$391,285  85 

$305,388 

02 

$652,310 

07 

Sanitarysewers . 

65,373  39 

39,732 

55 

80,728 

06 

Storm  sewers  . 

.  62.115  53 

53,906 

97 

119,195 

43 

Sidewalks . 

.  33,246  50 

18,778 

67 

18,496 

43 

Total . . . 

.$552,021  27 

$417,806 

81 

$870,729 

99 

Cost  of  staking  and  estimating  work 

.$  11,229  51 

$  9  5  9 

24 

$  19,286 

77 

Cost  of  inspecting  work . 

7,198  99 

9,982 

21 

9,982 

07 

Percentage  cost  of  engineering ... . 

2.01$ 

2 

.31$ 

2, 

.18$ 

Percentage  cost  of  inspecting . .  . . 

1.30$ 

2. 

39$ 

1. 

13$ 

During  the  year  there  were  twenty-live  petitions  or  orders 
for  new  improvements  investigated  and  reported  upon  as 
against  101  last  year.  The  approximate  estimates  of  the  cost 
of  said  improvements  were  as  follows: 


1890-91.  1891-92. 

Grading . $  748,287  75  $  11,613  91 

Paving .  453,806  45  325,326  25 

Sewers .  192,492  20  33.597  20 

Sidewalks .  20.735  03  . 


Total . $1,415,271  43  $  370,537  36 

Cost  of  engineering  on  same .  4,781  91  693  93 

Percentage  cost  of  engineering .  34-100  of  1$  19-100  of  1$ 

Estimate  on  water  works  (new  supply) . $1,103,000  00 

Gas  and  water  (duplicate  present  system^ .  1,091,107  00 

New  work  before  estimated . . •. .  370,537  36 


Total  amount  of  work  estimated  during  1891 . $2,561,644  36 

Cost  of  engineering  on  same . $  951  76 

Percentage  cost  of  engineering .  1-27  of  1$ 

The  principal  work  performed  consisted  of  14  6-10  miles 
of  streets  graded  and  improved;  113,966  square  yards  of  block 
pavement,  and  49,102  sq.  yards  of  Telford  macadam  laid;  4  7-10 
miles  of  sanitary  sewers  constructed;  3  4-10  miles  of  storm 

sewers,  and  10  6-10  miles  of  sidewalks  built — not  including 

,  % 

the  pavements  laid  by  private  individuals  to  replace  temporary 
walks  within  the  districts  prescribed  by  ordinance. 


BOARD  OF  PUBLIC  WORKS. 
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The  usual  tables  giving  full  particulars  of  the  above  works 
are  appended  to  this  report,  and  are  as  follows: 

Table  No.  1  relates  to  bridge  and  street  improvement  contracts. 

Table  No.  2  relates  to  sanitary  sewer  contracts. 

Table  No.  3  relates  to  storm  sewer  contracts. 

Table  No.  4  gives  details  respecting  the  sanitary  sewers  constructed. 

Table  No.  5  gives  details  respecting  the  storm  sewers  constructed. 

Table  No.  6  relates  to  sidewalk  contracts. 

Four  additional  tables  (No.  7,  8,  9  and  10)  are  also  ap¬ 
pended,  as  they  will  be  found  of  utility  for  future  reference. 

Table  No.  7*is  a  complete  list  of  all  monuments  set  to  date. 

Table  No.  8  is  a  complete  list  of  all  sanitary  sewers  built  to  date. 

Table  No.  9  is  a  complete  list  of  all  storm  water  sewers  built  to  date. 

Table  No.  10  is  a  complete  list  of  all  combined  sewers  built  to  date. 

The  purchase  of  a  road  scraper  and  a  rock  crusher  for  the 
exclusive  use  of  the  city  it  is  thought  will  effect  economical 
results  in  the  maintenance  department. 

The  change  made  in  the  organization  of  the  department  by 
which  the  subordinate  engineers  in  charge  of  parties  are  re¬ 
quired  to  oversee  the  works  upon  which  they  are  engaged  and  are 
held  responsible  for  their  proper  performance,  is  a  common  sys¬ 
tem  elsewhere.  The  engineers  naturally  take  a  greater  interest 
in  their  work  than  when  engaged  simply  at  staking  out,  and 
the  contracts  get  better  and  more  thorough  supervision  without 
incurring  any  additional  expenditure. 


SUGGESTIONS  AND  RECOMMENDATIONS. 

Several  recommendations  made  in  previous  annual  reports 
by  the  former  engineer,  Mr.  Fuller,  appear  to  me  to  deserve 
more  consideration  than  they  have  so  far  received. 

I  would  renew  the  recommendation  for  the  acquisition  by 
the  city  of  a  suitable  storage  or  supply  yard  in  some  central 
locality,  and  would  suggest  that  a  similar  storage  yard  would 
be  advantageous  in  the  West  End  also.  As  time  advances  the 
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necessity  for  such  storage  grounds,  with  ample  and  convenient 
shed  room,  will  become  more  and  more  apparent. 

the  recommendation  that  portions  of  the  avenues  above 
and  below  Superior  street  be  paved  from  Second  avenue  east 
to  Fourth  avenue  west,  -is  also  deserving  of  attention  and 
should  be  carried  out  at  least  between  Michigan  and  First 
streets. 

During  the  past  winter  very  little  attention  was  paid  by 
private  parties  to  the  ordinance  relating  to  keeping  the  side- 
walks  clear  of  snow  and  ice.  It  is  to  be  hoped  that  some  more 
stringent  rules  regarding  this  matter  will  be  enforced  next 
winter. 

Ihe  difficulty  of  compelling  property  owners  to  connect 
their  private  drains  with  the  public  sewers  at  the  proper  time 
and  in  the  proper  manner  is  not  peculiar  to  this  city.  As  I 
understand  this  matter,  this  department  has  no  power  to  provide 
f°i  laying  pnvate  diains  across  the  roadways  when  a  new 
sewer  is  ordered  in,  unless  specially  called  for  in  the  petition. 
I  would  therefore  suggest,  in  the  public  interests,  that  in  future 
no  petition  be  entertained  which  does  not  contain  this  pro¬ 
vision,  and  that  wherever  such  connections  are  deemed  neces¬ 
sary  or  advisable  they  shall  be  included  in  the  original  contract 
for  the  work,  as  has  already  been  done  in  some  cases.  There 
seems  no  occasion,  however,  under  existing  circumstances,  to 
carry  the  private  drain  beyond  the  rear  line  of  curb,  in  the 
majority  of  cases.  Another  difficulty  arises  in  ensuring  perfect 
and  substantial  sanitary  work  beyond  that  line  and  up  to  and 
through  tne  buildings  accommodated.  The  existing  plumbing 
ordinance  is  inadequate  to  meet  the  requirements,  and  I  would 
fui the r  suggest  that  it  be  so  amended  and  enlarged  as  to  make 
it  effective.  It  would  also  seem  desirable  to  consider  the  ad¬ 
visability  of  placing  the  supervision  of  the  latter  class  of  work  in 
the  hands  of  the  health  department  which  would  have  the  right 
to  call  upon  this  office  for  professional  assistance  and  advice 
whenever  necessary. 


BOARD  OF  PUBLIC  WORKS. 
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I  would  also  make  the  following  suggestions,  viz:  (a)  That 
the  present  arrangement  of  constructing  retaining  walls  as 
lateral  supports  for  private  properties  be  reconsidered,  with 
the  view  of  changing  the  system,  if  found  practicable,  so  that 
the  actual  damages  may  be  assessed  and  paid  to  the  owners  at 
the  time  of  carrying  out  any  local  improvement,  and  that,  if 
walls  are  found  to  be  necessary  and  are  not  constructed  by  the 
owners,  the  city  may  proceed  to  do  the  work  and  charge  the 
cost  against  the  property.  (§)  That  the  advisability  of  the  city 
purchasing  all  necessary  supplies  of  cement,  sewer  pipes  and 
bricks  for  contract  works  be  carefully  considered.  Under  the 
present  system  the  best  quality  of  materials  cannot  always  be 
relied  upon  as  having  been  purchased,  while  the  city  pays  high 
prices  and  does  not  get  the  benefit  of  such  discounts  as  are 
usually  allowed  on  large  orders.  ( c )  That  in  accepting  plats 
of  new  divisions  and  additions  to  the  city,  special  attention  be 
given  to  the  desirability  of  reserving  at  frequent  intervals  ample 
spaces  for  public  parks  and  squares.  ( d )  That  the  extension 
of  storm  water  sewers  across  the  railway  property  at  the  foot 
of  all  avenues  in  the  central  portion  of  the  city,  wherever 
necessary,  be  carried  out  as  soon  as  practicable.  ( e )  That  the 
placing  of  large  quantities  of  gravel  on  the  avenues  and  else¬ 
where  does  not  appear  to  be  either  economical  or  advisable, 
except  perhaps  in  some  special  cases  and  on  country  roads 
where  suitable  material  can  be  had  within  a  reasonable  haul. 
Even  the  best  gravel  got  in  this  vicinity  is  not  of  a  particu¬ 
larly  good  quality  for  roadway  purposes,  and  when  not  washed 
away  either  down  the  hills  or  into  the  sewers,  soon  grinds  up 
into  mud  and  dust.  Crushed  rock,  if  used  to  onl}7  half  the  thick¬ 
ness  to  which  the  gravel  is  generally  applied,  would  be  much 
more  durable,  less  liable  to  be  washed  away  or  ground  up,  and 
in  most  cases  no  more  expensive  in  first  cost. 


Appended  hereto  will  be  found  a  special  report  on  the  pro¬ 
posed  new  water  supply.  Also  the  report  of  Mr.  Lewis,  the 
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engineer  in  charge  of  all  office  work,  and  the  report  of  Mr. 
Reed,  the  engineer  in  charge  of  construction.  These  reports 
will  be  found  worthy  of  perusal. 

I  also  append  diagrams  showing  the  results  of  cement 
tests  made  during  the  year. 

Respectfully  submitted, 

E.  H.  KEATING, 

City  Engineer. 
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Report  of  Assistant  City  Engineer, 

IN  CHA.RGE  OF  OFFICE  WORK. 


Duluth,  Minn.,  March  2,  1892. 

E.  H.  Keating,  City  Engineer: 

Dear  Sir: — Following  is  my  report  of  work  performed  in 
this  office  for  the  year  ending  February  29,  1892: 

Plans  and  specifications  have  been  prepared  for  the  fol¬ 
lowing  number  of  contracts  now  in  progress  or  completed,  to- 
wit: 


Street  grading 

Street  paving . 

Sanitary  sewers 
Storm  water  sewers 

Sidewalks . 

Miscellaneous . 


16 

8 

15 

7 

30 

6 


Total . 82 

Sets  of  four  of  each  of  the  above  have  been  prepared. 

The  total  amount  of  work  done  upon  the  above  contracts 
as  shown  in  Table  No.  1  was  $870,729.99. 

Approximate  estimates  have  been  made  under  order  for 
the  following  works  not  yet  commenced  or  let. 


Grading .  .  2  Estimated  cost . $  5,833  00 

Paving .  6  “  “  .  317,325  25 

Sewers .  6  41  “  .  15,886  00 


Total . 14  . $339,044  25 

Final  estimates  were  made  upon  sixty-six  contracts, 
amounting  in  all  to  $265,290.60. 

The  number  of  maps,  plans,  profiles,  etc.,  on  file  in  this 
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office  has  increased  from  1,516  in  1891  to  1,704  in  1892. 

These  are  classified  as  follows: 

Condemnation . , .  80 

Profiles . . .  23 

Tracings .  121 

Miscellaneous . .  6 

Total .  230 

The  approximate  number  of  blue  process  tracings  made 

was  2,000,  aggregating  270  yards. 

Profiles  were  made  from  levels  run  upon  8.03  miles  of 
streets,  avenues  and  alleys. 

The  total  length  of  cross-section  work  computed  for  quan¬ 
tities  amounted  to  18.07  miles. 

Thirteen  condemnation  plats  were  made  for  easements  of 
slopes  along  improved  streets,  as  follows: 

Second  street,  from  Thirteenth  avenue  east  to  Sixth  avenue  west. 

Second  alley,  from  Eighteenth  avenue  west  to  Twenty-eighth  ave¬ 
nue  west. 

Superior  street,  from  Twenty -first  avenue  west  to  Grand  Forks  ave¬ 
nue. 

Piedmont  avenue  east,  from  Superior  street  to  north  city  limits. 

Twenty-third  avenue  west,  from  Second  street  to  Ninth  street. 

Pennsylvania  avenue,  from  South  street  to  Fourth  street. 

Ninth  avenue  east,  from  Superior  street  to  Eleventh  street. 

Oregon  avenue,  from  Lake  Superior  to  Fourth  street. 

Second  street,  from  Seventeenth  avenue  west  to  Grand  Forks  ave¬ 
nue. 

Jefferson  street,  from  Thirteenth  avenue  east  to  Montana  avenue. 

Second  alley,  from  Ninth  avenue  east  to  Thirteenth  avenue  east. 

Third  street,  from  Twenty-eight  i  avenue  west  to  west  city  limits. 

Fifth  alley,  from  Eighth  avenue  west  to  Ninth  avenue  west. 

The  usual  record  of  sewers  constructed  has  been  made 
upon  standard  sheets. 
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The  following  new  divisions  of  Duluth  have  been  exam¬ 
ined  and  corrected: 


Divisions. 

Length  of 

Streets  in 

Miles. 

Lenglh  of 

Avenues 

in  Miles. 

Length  of 

Alleys  in 

Miles. 

Total 
Lengths  in 
Miles. 

Area 

in 

Acres. 

Remarks. 

Woodland  Park  2nd  Division 

0.97 

0.75 

1.72 

39.08 

No  Parks 

Grove  Hill  Park . 

0.37 

0.25 

. 

0.62 

10.02 

(4 

Ray’s  Annex  to  Portland . . . . 

0.13 

0.08 

0.09 

0.30 

4.97 

44 

Windermere . 

0.75 

0  76 

1  51 

49  63 

*4 

Hunter’s  Park,  1st  Division . . 

0  30 

1.11 

1.41 

35.95 

44 

Duluth  Heights,  5th  Division 

2.46 

0.71 

2.04 

5.21 

74.49 

44 

Glen  Avon,  1st  Division . 

1.00 

1.44 

2.44 

67  82 

44 

“  “  2nd  “  . 

0.39 

0  95 

1  34 

34  34 

44 

“  “  3rd  “  . 

0.53 

0.85 

,  ,  ,  •  .  * 

1.38 

42.33 

«  “ 

“  “  4th  “  . 

0.70 

0.62 

1  32 

42  24 

44 

Sterling . 

0.21 

0.17 

0.18 

0.56 

9.96 

44 

Wooster . 

0.21 

0.18 

0.21 

0.60 

9.94 

44 

Motor  Line  Park . 

0.25 

0.12 

0.31 

0.68 

9.98 

44 

Chester  Park . 

0.25 

0.02 

0.10 

0.37 

6.19 

44 

Duluth  Heights,  6th  Division 

4.41 

0.50 

3.04 

7  95 

119.80 

Court. 

Willard  &  Piper’s . 

2.44 

0.50 

1.46 

4.40 

79.60 

No  Park. 

Totals . 

15.37 

9.01 

7.43 

31.81 

636.34  = 

.99  sq.m’les 

The  following  number  of  re-arrangements  have  been  ex¬ 
amined  and  corrected: 

Fleischer  &  Cremer’s  re-arrangement,  block  56,  Third  Division. 

Walbank’s  re-arrangement,  Third  street. 

Summit  Park  re-arrangement 

Langelier’s  re-arrangement,  block  D,  Endion. 

Warner’s  re-arrangement,  block  141,  Third  Division 

During  the  year  141  permits  wereissuedto  licensed  drain- 
layers  for  constructing  house-connections  to  the  sewers  of  the 
city.  To  date  there  have  been  837  permits  issued. 

One  branch  of  office  work  which  does  not  enter  into  this 


36  ANNUAL  REPORT  OF 

V 

report,  but  upon  which  much  time  was  necessarily  spent,  is 
the  preparation  of  the  monthly  estimates  to  contractors.  This 
includes  work  in  detail  for  each  month  upon  $870,729.99  of 
work  during  the  progress  of  each  contract. 

Respectfully  submitted, 

M.  W.  LEWIS, 

Assistant  City  Engineer, 

In  Charge  of  Office  Work. 
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Report  of  Assistant  City  Engineer 

IN  CHARGE  OE  CONSTRUCTION  WORK. 


City  Engineer’s  Office,  j 
Duluth,  Minn.,  April  9,  1892.  f 

E.  H.  Keating,  City  Engineer: 

In  accordance  with  your  request  the  following  report  of 
the  construction  bureau  of  the  Department  is  respectfully  sub¬ 
mitted. 

The  general  organization  of  the  Department  has  been  the 
same  as  previous  years  with  the  exception  of  the  superintend¬ 
ence  and  inspection  of  contract  work,  which  has  been  placed 
in  charge  of  the  Assistant  Engineer  laying  out  the  work.  For¬ 
merly  the  contracts  were  superintended  and  inspected  by  the 
Assistant  Field  Engineer.  This  change,  without  increasing 
the  force,  has  much  improved  the  working  efficiency  of  the 
Department  in  several  respects,  and  is  considered  a  change  for 
the  better.  Eight  engineers,  including  their  parties,  have  been 
engaged  the  busier  part  of  the  year. 

Tables  1  to  6  inclusive,  give  full  information  in  regard  to 
all  contract  work. 

The  largest  number  of  inspectors  employed  at  any  one 
time  was  29  with  99  contracts  in  operation,  involving  an  out¬ 
lay  of  $870,729.99.  The  previous  year  the  largest  number  of 
inspectors  employed  was  20,  with  106  contracts  in  operation, 
involving  an  outlay  of  $417,806.81. 

There  has  been  14.6  miles  of  cross-sectioning  and  slope- 
staking  done  and  24.7  miles  of  permanent  surveys  made  for  the 
purpose  of  establishing  street  and  avenue  lines  and  marking 
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the  same  with  monuments.  These  surveys  are  made  with  con- 
siderable  accuracy  by  means  of  a  standard  tape  with  correc¬ 
tions  for  temperature,  sag,  inclination  and  tension.  The  max¬ 
imum  error  estimated  for  this  work  is  about  1  in  50,000. 

Monuments  have  been  checked  and  corrected  in  new  divi¬ 
sions  as  follows:  Sterling  Division;  Wooster  Division;  Wood¬ 
land  Park,  Second  Division;  Hunter’s  Park,  First  Division;  Glen 
Avon, First  Division;  Glen  Avon,  Fourth  Division;  Windermere 
Division;  Duluth  Heights, Fifth  Division;  Duluth  Heights,  Sixth 
Division;  Summit  Park;  Willard  &  Piper’s,  amounting  in  all  to 
a  total  of  46  monuments.  The  total  number  of  monuments  set 
by  the  city  during  the  year  is  33.  Total  number  previously 
set  is  216.  Total  number  of  monuments  in  the  city  at  present 
is  295.  Surveys  have  been  made  and  reference  stakes  set  for 
40  additional  monuments  not  yet  placed.  Table  No.  7  gives 
a  complete  list  of  all  monuments  within  the  city  limits  at  pres¬ 
ent  date,  showing  their  absolute  position. 

« 

Several  expensive  masonry  culverts  constructed  the  past 
five  years  have  been  rendered  inoperative  by  the  diversion  of 
water  from  the  natural  channels  to  storm  sewers,  consequently 
the  past  year  temporary  wooden  culverts  have  been  constructed 
over  all  channels  except  those  constituting  a  portion  of  the 
storm  sewer  system. 

Cast-iron  intakes,  designed  by  W.  B.  Fuller,  former  City 
Engineer,  were  introduced  on  paved  streets  and  in  some  re¬ 
spects  are  superior  to  the  brick  intakes. 

Considerable  difficulty  has  been  encountered  in  designing 
an  intake  or  catch -basin  that  would  operate  successfully  and 
economically  under  conditions  peculiar  to  this  city.  While  the 
corner  catch  basin  was  unable  to  intercept  gutter  water  with 
velocities  ranging  from  5  to  20  feet  per  second  the  intakes,  al¬ 
though  not  failing  in  this  respect,  permitted  considerable  quan¬ 
tities  of  loose  gravel  and  material  to  pass  into  the  sewers 
where  its  wearing  effect  became  serious  and  its  removal  diffi¬ 
cult  and  expensive.  Several  sewers  constructed  on  heavy 
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grades  have  been  considerably  injured  by  the  passage  of  for¬ 
eign  material  admitted  through  the  intakes,  while  another  has 
cost  $648  in  one  season  for  the  removal  of  sediment.  As  the 
result  a  circular  catch-basin  located  at  the  curb  corner,  5  feet 
in  diameter  and  8  feet  deep,  has  been  adopted,  with  an  outlet 
2  feet  above  the  bottom.  On  grades  of  8  per  cent  and  over 
the  catch  basin  is  supplemented  with  a  short  line  of  12-inch 
pipe  to  take  the  water  from  under  the  cross-walk  apron  on 
paved  streets,  and  on  gravel  or  macadam  streets  of  over  8 
per  cent  grade  the  catch-basin  is  supplemented  by  an  intake 
designed  for  high  velocities.  Whenever  considered  necessary 
the  catch-basin  dimensions  are  enlarged  in  order  to  £five  in- 
creased  capacity  for  sediment. 

Delta  sewers  designed  by  Mr.  Fuller,  such  as  are  illustra¬ 
ted  and  described  in  his  fourth  annual  report,  have  been  largely 
constructed  the  past  year  in  preference  to  pipe  and  concrete 
storm  sewers  and  have  given  good  satisfaction.  The  cost  is 
from  40  to  50  cents  per  lineal  foot  less  than  for  pipe  in  con¬ 
crete  of  the  same  area. 

A  12-ton  Springfield  steam  road  roller  was  purchased  the 
past  season  and  with  the  Aveling  and  Porter  engine  previously 
owned  by  the  city  have  been  constantly  employed  in  the  ser¬ 
vice  of  the  contractors,  who  have  been  charged  the  uniform 
rate  of  $1  per  hour  for  their  use.  The  actual  cost  of  operating 
the  rollers  was  $1.09  per  hour.  For  1890  the  cost  was  $1.15 
per  hour.  It  is  recommended  that  the  future  rate  be  fixed  at 
$1.25  per  hour. 

The  use  of  tar  and  Portland  cement  grout  on  cedar  block 
pavements  has  not  been  generally  adopted  except  in  special 
cases  adjacent  to  street  car  tracks,  at  the  upper  side  of  streets, 
at  avenue  crossings  and  at  other  places  where  there  is  danger 
from  washouts. 

Much  difficulty  and  annoyance  have  been  experienced  by 
contractors  failing  to  complete  their  contracts  within  the  spec¬ 
ified  time.  Although  penalties  have  been  attached  to  all  con- 
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tracts  none  have  been  enforced.  It  is  recommended  that  de¬ 
ductions  made  in  the  approximate  and  final  estimates  by  the 
City  Engineer  for  penalties  be  authorized  in  the  contracts. 

Respectfully  submitted, 

D.  A.  REED, 

Assistant  City  Engineer, 

In  Charge  of  Construction. 
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Location. 


Ohio  avenue . 

Superior  street . 

Bench  street . 

Michigan  street . 

Fourth  alley . 

Fourth  street . 

Piedmont  avenue  west 


Totals . 


Second  street . 

Second  street . . 

Twenty-fifth  avenue  west 

Ninth  avenue  east . 

Second  street . 

Jefferson  street . 

Oregon  avenue . 

Pennsylvania  avenue. . 

Garfield  avenue . t . 

Fifth  avenue  west . 

Piedmont  avenue  east 

Railroad  street . 

Railroad  street . 

Railroad  street . 

Bench  street . 

Twenty-third  avenue  west.. 

Superior  street . 

Third  alley . 

Superi  >r  street . 

Second  alley . 

Sixth  alley . 

Third  street . 

Sixth  avenue  west  viaduct 
Fulton  street  dock . 


Totals . 

Totals  fiscal  year  .... 
Totals  reported  March  1,  1891 
Totals  to  March  1.  1892  


From 


Lake  superior . 

Virginia  avenue . 

Eighth  avenue  east . 

Twenty-fourth  avenue  west. 

Fifth  avenue  east . 

Fifth  avenue  west . 

Superior  street . 


Sixth  avenue  west . 

Thirteenth  avenue  east... 

Michigan  street . 

Bench  street . 

Seventeenth  avenue  west. 
Thirteenth  avenue  east. . . . 

Lake  Superior . 

South  street . 

Michigan  street. . . . 

Superior  street . 

Eighth  avt-nue  west 
Sixth  avenue  west. 

Sixth  avenue  west. 

Fifth  avenue  west. 

Montana  avenue.  . 

Michigan  street.... 
Twenty-eighth  avenue  west 

Fourth  avenue  east . 

Twenty-second  avenue  west 
Eighteenth  avenue  west 

Third  avenue  east . 

Twenty-eighth  avenue  west 
Sixth  avenue  west 


District  No.  5 . 

District  No.  6 . 

District  No.  1 . 

District  No.  2..  .. 

District  No.  3 _ 

District  No.  4 . 


Total . 


Eighth  Streep 
North  city  li 
Montana  av< 
South  city  li 
Seventh  ave! 
Sixth  avenui 
City  limits. 


,11"  ■' 


'  -■ 


I  ' 


BRIDGE  AND  STREET  IMPROVEMENTS. 
Contracts  Carried  Over  from  Previous  Year. 


TABLE  NO.  1. 


To 


mits . 

mue . 

mits . 

aue  east, 
east.... 


Cubic  Yards 
Earth  Moved. 


a 

o 


+i 

d 

> 

d 

O 

X 

w 


13,976 

17,062 


64 


8,262 

8,741 


48,095 


Si 

o 

h 

o 

C3 


3,149 

6,314 


9,463 


© 

o 

fa 


co 

'O 

f-t 

d 


.O 

3 

fa 


796 

406 


22 

365 


1,588 


© 

43 

3 


ca 


+s 

03 

03 

fa 


987 
*  14,231 


25,923 

3,120 


44,261 


03 

3 

3 

cc 


03  * 
03 

fa  a 


—.32 
d  e* 
03  3 

5o 


7,501 


7,501 


T3 

O 


03 


CO 

V  ■ 

d  3 
[*  a 


13 

03  d 
dd 

3S 


a1' 

CO 


20,368 
’  2,179 


03 

> 

d 

fa 


co  . 
'F  be 
h  a 


c3.| 

gE 

p/3 

o 


4,586 

5,987 


253 

'4,299' 


15,125 


>> 

a 

o 

■n 

ss 

CO 

13 

fH 

d 

tX 


42 

3 

fa 


29 

1,380 


103 

853 


2,365 


bo 

□ 


oj 

fa 


a> 

13 

X 

d 

I* 


03 

d 

a 

o' 

CO 


21.140 


21,140 


a 

d 

O 

fa 


co 

X) 

f-i 

d 


4= 

3 

fa 


703 

4,390 


171 

723 


5,987 


CO 

03 


(■ H 

03 

13 

a 

P 


+0 

bo  • 

a  +3 
©  g 

fa  £ 


33  a 
ofa 


d 

a 


+3 

CO 

fa 


CO 

fa 

f  CO 

0.  o 
.2  fa 

a  o 
W 


X 

t- 

o 

+3.2 

Q  (ip 

2  a 
2  0 
aq 
<1 


17,651  29 
57,003  82 


'H 

’d 

fa 


43 

a 

3  ^ 

C  OJ 
82 


3,075  30 
227  70 
38,474  61 
12,380  60 


$  128,813  32 


17,651 29 
56,503  82 
582  83 
6,990  20 
227  70 
39,348  40 
13,361  34 


8  134.665  58 


±£ 

O 

* 

a 

o 

03 

3 

q 


a 

3  a 
o  o 

aq 


Contracts  Ordered  During  Present  Year. 


Tbirtee  ith  a 
Kentucky  av 
Eightii  stree 
Eleventh  sti 
Grand  Forksl 
Montana  av<j 
Fourth  stree 
Fourth  stree 
Established 
Third  street 
North  line  1 


venue  east. . 

enue. 


I 

1 


t . 

'tvenue 
ue. . . . 


lock  line. . . 


0  ,.  bird  Division. 

Seventh  aveinue  west . 

L,?V.€Ln^  avepue  west  (paintin 
Sixth  avenue  we^t 

ast  Duluth 
enue . 


North  line  F. 
Piedmont  ait 


South  city  li  mits. 


Sixth  avenu  3  east 


3  wenty-sixt  1  avenue  west. 
Twenty-eigl,  t!l  avenue  wes; 

ue  east . 

nits . 

iaduct . 


Fourth  ave 
West  city  lii 
South  End  v 


26,080 

23,639 
6  000 
9,563 
19,400 
12,874 
17,906 
9,904 
26,647 
1,663 
41,930 


19,550 

*,599 

20,891 

883 

754 

4,184 


3,180 


18 


253,665 

301,760 

803,130 

1,104,890 


10,935 


19,145 

19,850 

5,000 


5,947 

262 


41,756 

7,586 


10.962 

9,030 

800 


391 


131,664 

141,127 

355,068 

496,195 


1,520 

2,256 


1,164 

149 

30 

857 

665 


25 

14,110 


13, 1 170 
831 
8 


14 


40 


34,739 

36,327 

228,608 

264,935 


40,400 

25.225 

1,953 

21,756 

17,253 

13,200 


63,825 

2,110 

18,900 

169,562 


159,900 

3,726 


647.064 

19,541 


24,495 

14,800 

37,000 

116,700 

15,002 


1,412,412 

1,456,673 

6,856,506 

8,313.179 


16,900 

11,806 


3,386 

15,898 

1,960 


49,950 

57,451 

73,761 

131,212 


17,651 


11 


40 


29.056 

51,603 

78.548 

120,151 


4,015 

3,839 

4,259 


1,200 

430 


317 

145 


1,885 

178 


16,268 

31.393 

121,978 

153,371 


615 

1,120 


40 

1,367 

935 

202 

78 

240 


1,914 


210 

135 


635 

190 


7,681 

10,046 

56,588 

66,634 


42,500 

340 

. 516 

. 

924 

’6,800  " 

" "  122 

40,627 

2,899 

79 

92.826 

113,966 

153,240 

267,206 


1,981 

7,968 

4.959 

12,927 


123 

131 


232 


117 

24 


627 

627 

408 

1,035 


8,854 

6,058 

3,148 

3,960 

5,922 

4,120 

3,925 

2,422 

8,367 

1,032 

7,656 

400 


400 

7,456 

2.562 

3,291 

866 

700 

4,594 

400 

2,314 

400 

270 


79,117 

79,117 

236,973 

316,090 


88,278  00 
48,299  00 
5,639  70 
22,194  00 
30.459  50 
19,007  50 
17,932  50 
13,554  00 
54,811  00 
8,020  00 
64,800  00 
4,000  00 


4,000  00 
37,000  00 
26,666  67 
22,000  00 
936  56 
7,030  00 
14,000  00 
618  60 
4,500  00 
3,250  00 
877  80 


497,774  83 
497,774  83 


1,784,32 


( 


2,282,102  40 


Sprinkling  Contracts. 


717 

17 

$ 

71717 

718 

17 

718  17 

740 

00 

740  00 

853 

33 

853  33 

725 

00 

725  00 

853 

33 

853  33 

4,607 

00 

$ 

4,607  00 

a 

a 

c 

a 

<  • 
'V 

a  © 
ta'o. 

aa 

—  o 
ttfa 
fa 


500  00 


500  00 


13 

a 

o 

a 

© 

a 

a 

o 

fa 


fa 

o 

£ 


© 

o 


© 

d 


*3 

CO 

fa 


fa1® 


.5« 

fa 


Nov.  30,1891 


June  1, 1891 
Sept.  12,  1»91 
Oct.  21,  1891 
Jan.  9,1892 


05 

© 


fa 

X 

fa 


4^ 

© 

cS 

43 

a 

o 

fa) 


Oct.  1,1891 
Sept.  1,  1891 


June  1,  1891 


Contractors. 


Hogan  &  Campbell . 
L.  Meining  &  Co. 
Forres tal  Bros. 

J.  C.  Morrison. 
Traff  Bros.  &  Co. 
Forrestal  Bros. 
Joseph  Wolf. 


8  96,541  72 

8  95,041  72 

...  ...  .... 

8  l,5ii0  00 

62,856  44 

62.356  44 

500  00 

10,574  12 

10,574  12 

20,714  67 

20.714  67 

33,384  83 

28,377  11 

8  5,007  72 

4,000  00 

14,213  70 

12,081  64 

2,132  06 

1.134  50 

11,860  20 

10,081 17 

1,779  03 

4,023  60 

14.715  23 

12,507  95 

2,207  28 

831  70 

59.607  32 

56,626  95 

2,980  37 

11,513  78 

11,513  78 

.  .  .  «  .  . 

74,432  65 

63,267  75 

11,164  90 

32,940  00 

3,191  66 

3,191  66 

390  00 

390  00 

3,877  78 

3,877  78 

38,628  50 

32,834  22 

5,794  28 

18,509  05 

25,392  70 

24,892  70 

500  00 

400  00 

26,438  02 

26,438  02 

887  29 

887  29 

12,009  81 

11.709  81 

300  00 

7,196  76 

6,117  25 

1,079  51 

3,103  20 

445  15 

378  38 

66  77 

'422  95 

1,646  00 

1,399  10 

246  90 

2,480  40 

2,833  83 

2,692  14 

141  69 

400  00 

817  93 

817  93 

8  534,170  09 

8  498,769  68 

8  33,100  51 

8  70,545  30 

662,983  41 

633,435  16 

33,100  51 

71,045  30 

1,705,821  60 

1,687,808  19 

2,368,805  01 

2.321,243  35 

. 

June  1, 

April  15, 
May  1, 
April  27, 
May  1, 
May  15, 
April  20, 
April  25, 
May  1, 
M  ay  21, 
May  8, 
June  20, 


1891 

1891 

1891 

1891 

1891 

1891 

1891 

1891 

1891 

1891 

1891 

1891 


July  6, 
July  1, 
July  1, 
Aug.  12, 
Aug.  26, 
Oct.  1, 
Oct.  15, 
Oct.  16, 
Oct.  20, 
Nov.  10, 
May  1, 


1891 

1891 

1891 

1891 

1891 

1891 

1891 

1891 

1891 

1891 

1891 


Aug.  24,  1891 
Nov.  13, 1891 
Jan.  11,  1892 


Aug.  31,  1891 
Nov.  23,  1891 


July  20,1891 


Jan. 

Dec. 


22,  1892 
11,  1891 


Aug.  17,  1891 


Oct. 

1,  1891 

Oct. 

15,  1*91 

July 

1,  1891 

Oct. 

31,  1891 

July 

1,  1892 

July 

1,  1892 

July 

1,  1892 

July 

1,  1892 

Oct. 

31,  1891 

July 

15,  1891 

July 

2,  1892 

Aug. 

1,  1891 

Nov. 

15,  1891 

Sept. 

1,  1891 

July 

1,  1892 

Dec. 

1,  1891 

Nov. 

1,  1891 

Nov. 

1,  1891 

Dec. 

1,  1891 

July 

1,  1892 

Nov. 

15,  1891 

Dec. 

1,  1891 

Dec. 

31,  1891 

June 

1,  1891 

. 

. 

R.  F.  Wilson. 

Thomas  &  Sheridan. 

A.  &  D.  Sang. 

Carlson,  Traff  &  Co. 

Davis  &  Cooper. 

Davis  &  Cooper. 

Davis  &  Cooper. 

Davis  &  Cooper. 

Thomas  Reilly. 

Zimmerman,  Truax&  Co, 

E.  J.  Amory. 

W.  H.  Holden. 

LaVaque  Paint  &  Wall  Paper  Co. 
George  Taylor 
W  C.  Doherty. 

Zimmerman  &  Bunnell. 

Meniece  &  Norris. 

Mike  Fitzgerald. 

Fredin,  Wilson  &Co. 

A.  &  D.  Sang. 

E.  J .  Amory. 

J .  A.  McLean  &  Co. 

W.  H.  Holden. 

Samuel  Meniece. 


June 

4,  1891 

•  •  •  •  •  • 

Nov. 

J  une 

4,  1891 

Nov. 

June 

3,  1891 

Nov 

June 

3,  1891 

Nov. 

June 

3,  1891 

Nov. 

June 

3,  1891 

- 1111 

Nov. 

1,  1891 
1,  1891 
1,  1891 
1,  1891 
1,  1891 
1,  1891 


Charles  Peterson. 

Charles  Peterson. 
M.  Haug  &  Bro. 
M.  Haug  &  Bro. 
M.  Haug  &  Bro. 
M.  Haug  &  Bro. 


TABLE  No. 
Sanitary  Sewer  Contracts. 


SANITARY  SEWER  CONTRACTS. 
Contracts  Carried  Over  from  Previous  Year. 


Location. 


Superior  street. . . . 
Superior  street 

Fourth  alley . 

Jefferson  street. . . 


Second  street . 

Fifth  alley . 

Twenty-sixth  avenue  west. 

Second  street . 

Second  alley . 

Fifth  street . 

First  street . 

Seventh  avenue  west . 

First  street . 

Third  street . 

First  Street . 

Center  street . 

Second  alley . 

First  alley . 

First  alley . 

Sixth  alley . 


Totals . 


Totals  for  fiscal  year. 


From 


Fourteenth  avenue  west . 

Fourteenth  avenue  east . 

fifth  avenue  east . 

Fourteenth  avenue  east . 


■  i 


T.  ,.\ 

ric;; 


TABLE  No.  2 . 


To 


T 


Nineteenth  avenue  west. 
Eighteenth  avenue  east. 

Tenth  avenutji  east . 

Ohio  avenue. 


Contract. 


Length  Built 
During  1891. 

Engineer’s 

Estimate. 

Amount  of 
Work  Done 
in  1891. 

Amount  Paid 
in  1891. 

266 

$1,439  78 

$2,621  59 

1,574 

3,318  37 

4,031  84 

709 

3.880  40 

4,206  62 

1,604 

4,233  97 

4,421  43 

4.153 

12,872  52 

15,281  48 

Amount  Yet 
Due  on 
Woik  Done. 

Estimated 
Amount  to 
Complete. 

Work 

Commenced. 

Final  Estimate 
Certified. 

- - - 

Contract  Expires. 

’  J  ' 

Five  Per  Cent. 
Certified. 

Contractors. 

• 

June  1,  1891 . 

December  7,  1891 . . 
December  4,  1891 . . 
December  12,  1891. 
January  4,  1892... 

Forrestal  Bros. 

Forrestal  Bros. 

John  Hogan. 

Steele  &  O’Connell. 

October  3, 1891. . . . 

. ,  . 

June  20,1891 . 

July  11,  1891 . 

Contracts  Ordered  During  Present  Year. 


Fourteenth  avenue  east . 

Lake  avenue  .  . 

Second  alley . 

Seventeenth  ave  west . 

Piedmont  avenue  west . 

200  feet  west  Second  avenue  east. 

Thirteenth  avenue  east . 

Second  street . 

Seventeenth  avenue  west . 

Fourteenth  avenue  east . 

Missouri  avenue . 

Ohio  avenue . 

Fourteenth  avenue  east . 

Ohio  avenue . 

Fourteenth  avenue  east . 

Third  avenue  east .  . 


Ohio  avenue . 

Fifth  avenue. west . 

Second  street . 

Grand  Forks 'avenue . 

Twenty-eighth  avenue  west. 

Sixth  avenue'  east . 

Fourteenth  alvenue  east . 

Third  street. I . 

Twentv-secoilid  avenue  west. 

Pennsylvani) ,  avenue . 

Montana  avenue . 

Indiana  aven  ue . 

New  York  avpnue  . 

Oregon  avenue . 

New  York  avenue . 

Fourth  avenue  east . . 


Totals  reported  previous  year. 


Totals  to  date. 


2,185 

2,549 

174 

5,020 

4,572 

2,077 

308 

297 

2,318 

1,303 

891 

507 

468 

979 

476 

494 

2,185 

2,549 

174 

5,020 

4,554 

2,077 

283 

297 

2,318 

1,303 

891 

507 

468 

979 

476 

494 

$5,716  00 
3,545  90 
462  90 
10,133  90 
9,062  00 
4,362  70 
830  00 
373  00 
8,453  00 
2,963  00 
1,156  60 
727  50 
575  00 
2,303  40 
615  00 
660  05 

$7,561  20 
5,283  16 
507  38 
11,107  77 
29,432  77 
3,352  82 
1,050  90 
417  20 
9,847  31 
2,506  00 
1,426  34 
583  46 
516  54 
1,677  60 
709  09 
876  00 

24,575 

24,575 

$51,929  95 

$67,855  54 

24,575 

28,728 

$51,929  95 

$80,728  06 

100,865 

$332,726  28 

129,593 

$413,454  34 

$7,183  14 
5,019  00 
431  27 
9,441  61 
19,411  13 
3,185  18 
1,050  90 
417  20 
9,354  94 
2,380  70 
1,283  71 
554  29 
490  71 
1,425  96 
673  64 
744  60 


$63,047  98 


$78,329  46 


$328,985  06 


$407,314  52 


$378  06 
264  16 

76  11 
1,666  16 
1,021  64 
167  64 

492  37 
125  30 
142  63 

29  17 

25  83 
251  64 

35  45 
131  40 

$681  95 

$4,807  56 

$691  95 

$4,807  56 

April  14,  1891 . 

April  20,  1891 . 

May  1,  1891 . 

May  1.  1891 . 

April  13,  1891 . 

April  14, 1891 . 

Mav  1,  1891 . 

April  28,  1891 . 

June  11,  1891 . 

July  5,  1891 . 

July  25,  1891 . 

August  28,  1891. . . 
October  15,  1891 .  . 
September  26,  1891 
November  19,  1891 
October  16,  1891 . . . 


December  7,  1891. 

August  28,  1891. 


September  21,  1891 
September  18,  1891 

June  13. 1891 . 

May  29.  1891 . 

September  28,  1891 
September  11,  1891 
November  21,  1891 
September  11,  1891 
November  16,  1891 


December  11,  1891 


October  15,  1891. 

July  1,  1891 . 

July  1, 1892 . 

July  1, 1892 . 

September  1,  1891. 

July  15,  1891 . 

July  1, 1891 . 

June  1,  1891 . 

September  1,  1891. 
September  1,  1891 . 
October  1,  1891. . . . 
September  15,  1891 
October  15,  1891. .. 
November  1,  1891 . 
December  1,  1891. . 
November  15. 1891 


December  12,  1891 
December  28,  1891 


Thomas  &  Sheridan 
Carlson  Traff  &  Co. 

Davis  &  Cooper. 

Davis  &  Cooper. 
Zimmerman,  Truax  &  Co. 
W.  C.  Doherty. 

L.  Meining  &  Co. 

J.  D.  O’Connell. 

Joseph  Wolf. 

C.  M.  Johnson. 

W.  C.  Doherty. 

J.  F.  Myhrberg. 

C.  M.  Johnson. 

Mitchell  &  Watson. 

J.  F.  Myhrberg  &  Co. 

E.  J.  Amory. 


i 


STORM  SEWER  CONTRACTS. 
Contracts  Carried  Over  from  Previous  Year. 


TABLE  NO.  3 


Location. 

From 

• 

- t - 

- 

To 

i. 

Length 

Under 

Contract. 

Length 
Built  Dur¬ 
ing  1891. 

Length 

Unfinished 

Engineer’s 

Estimate. 

Amount  of 
Work  Done 
During 
Year. 

Amount 
Paid  Burins- 
1891. 

Amount  Yet 
Due  on 
Work  Done. 

Estimated 
Amount  to 
Finish. 

Work 

Commenced. 

Final 

'Estimate 

Certified. 

Contract 

Expires. 

Five  Per 

Cent 

Certified. 

Contractors. 

\ 

Sfivp.ntli  street, 

1,C49 

%  7,823  80 

8  7,432  61 

$  391  19 

November  30,  1891 .... 

October  1,  1891 . 

Ilogan  &  Campbell. 

Total . . . 

1.049 

$  7,823  80 

8  7,432  61 

8  391  19 

Contracts. 


Twenty-fifth  avenue  west. . . 

Ninth  avenue  east . 

Twenty-second  avenue  west, 

Oregon  avenue . 

Pennsylvania  avenue . 

Second  street . 

Lake  avenue . 

Twenty-third  avenue  west  . . 


Totals  for  fiscal  year 


Totals  reported  previous  year. . . 


Totals  to  date 


Michigan  street . 

Bench  street . 

Michigan  street . 

Lake  Superior . 

Lake  Superior  . 

Seventeenth  avenue  west 

Fifth  street .  . 

Michigan  street . 


Eighth  street . 

Tenth  street  .  . - . 

Second  street . 

Fourth  street . 

Fourth  street . 

Twenty-second  aveuue  west 

Piedmont  avenue  east . 

Piedmont  avenue  west . 


1,437 

3,627 

890 

3,925 

2,683 

2,297 

1.119 

4,803 

1,437 

3,627 

890 

3,925 

2,683 

2,297 

1,119 

4,803 

•••  . 

$  4,160  30 
14,267  55 
15,865  90 
23,910  00 
10,169,40 

6, 127  30 
4,949  00 
34,133  33 

20,781 

21,830 

8113,582  78 

41,657 

63,487 

8  4,169  54 

$  4.169  54 

,18,304  51 

17,389  28 

17,390  61 

14,782  02 

15,905  50 

13,519  68 

10,648  98 

9,051  63 

6,716  13 
6,243  16 

5,708  71 
5,931  00 

31,993  20 

30,393  54 

$119,195  43 

$108,378  01 

$215,059  05 

$211,419  19 

$334,254  48 

$319,797  20 

915  23 
2,608  59 
2,385  82 
1,597  35 
1,007  42 
312  16 
1,599  66 


$  10.817  42 


$  10.817  42 


$  162  ( 0 


May  1.  1891  . 

April  27.  1891 
M  ay  1.  1891  . 
April  20,  1891 
April  25  1891 
May  1,  1891.. 
July  28, 1891. 
July  1,  1891.. 


162  00 


August  31, 1891 . 

November  23, 1891. . . . 


September  if,  i.89i. . . . 


July  1,  1891 . 

October  1,  1891. . . . 

July  1,  1892 . 

July  1. 1S92 . 

July  1, 1892 . 

July  1,1892 . 

September  1,  1891 
December  1, 1891. 


A.  &  D.  Sang. 

Carlson,  Trail  &  Co. 
Davis  &  Cooper. 

Davis  &  Cooper. 

Davis  &  Cooper. 

Davis  &  Cooper. 

E.  J.  Amory. 
Zimmerman  &  Bunnell. 


;; 


. 


t 


* 


p,  r  *  '  v 


TABLE  No.  4. 

Description  of  Sanitary  Sewers. 


§¥l  •  ■  * 


1 1 


J  ■  ,*■ ; HSV.»  •'  ?J 

I 


Location . 


Second  street . 

Fifth  alley . 

j  Twenty-sixth  avenue  west 

l  Second  street . 

Second  alley . 

Fifth  street . 

First  street . 

Seventh  avenue  west.. 

First  street . 

Third  street . 

First  street . 

Center  street . 

Second  alley . 

First  alley . 

First  alley . 

Sixth  alley . 


Totals  for  fiscal  year . . . . 
Totals  for  previous  year 


Total  in  operation. 


From 


Fourteenth  avenue  east  .... 

Lake  avenue . 

Second  alley . 

Seventeenth  avenue  west. . 

Piedmont  avenue  west . 

200  feet  west  Second  avenue  east 
Thirteenth  avenue  east. . . . 

Second  street . 

Seventeenth  avenue  west. 
Fourteenth  avenue  east 

Missouri  avenue . 

Ohio  avenue . 

Fourteenth  avenue  east 

Ohio  avenue . 

Fourteenth  avenue  east 
Third  avenue  east . 


To 


Ohio  avenuh . 

Fifth  avenhe  west . 

Second  street . 

Twenty-eigTith  avenue  west. 
Twenty-eighth  avenue  west. 

Sixth  avenue  east . 

Fourteenth  avenue  east. .  . 

Third  street . 

Twenty-second  avenue  west 

Pennsylvania  avenue . 

Montana  avenue.. 

Indiana  avenue. 

New  York  avenue. 

Oregon  avenue. . . . 

New  York  avenue. 

Fourth  avenue  east 


DESCRIPTION  OF  SANITARY  SEWERS. 


TABLE  NO.  4. 


Excavation. 


Earth. 


1,835 

3,165 

’  i,761 

8,958 

2,084 

142 

127 

3,575 

632 

726 

411 

416 

860 

508 

375 


25.575 

118,099 


143,674 


Rock . 


674 

156 


4 
65 
51 
41 

212 

8 

99 

5 

160 ' 
17 


1,492 

27,282 


28,774 


Pipe. 


6  in. 

8  in. 

9  in. 

10  in. 

12  in. 

.2 

1— ! 

.2 

00 

m 

.2 

O 

6 

879 

466 

474 

204 

162 

124 

484 

442 

..... 

1,623 

”544 

'  2.876 

' ’ ‘968 

‘”468 

'“688 

174 

.... 

1,300 

499 

947 

' ‘ ‘297 

1,179 

308 

898 

. 4 

. 

150 

380 

. 

532 

466 

102 

940 

363 

891 

. 

507 

468 

. 

.....  , 

979 

..... 

476 

. 

. 

494 

. 

1,217 

10,216 

4,248 

1.912 

3,794 

1,207 

162 

658 

38,422 

13,041 

11,414 

11,724 

4,927 

3,633 

2,310 

160 

1.875 

48,638 

17,289 

13,326 

15,518 

4,927 

4,840 

2,472 

160 

01 


90 


90 

1,316 


1,406 


Brick. 

bD 

a 

. 

73 

?  73 

O 

*73 

a  a 

a  3 

a  a 

a  a 

•pH  -rH 

2  2 

a  a 

a 

a  a 

a _ a 

•2  3 

a 

_a 

a 

a 

O 

0 

d 

& 

O  ^CO 

CO  x  so 

W  X  CO 

rH  x  ^ 

05  X00 

2  uH 

rH 

3 

CO 

O 

fc- 

T3 

r3  -3 

73 

S3 

a 

3-5  43 

<H  4h 

+3  4.5 

4-1  4-1 

4-5  43 

4H  4-i 

4-5*  4-5 

4H  4-1 

43  43 

4h  4h 

4J  43 

43  CO 

4h 

43  43 

4-1  43 

43  43 

43  4H 

43  43 

43  «H 

CO  43 

43 

43* 

43 

43 

43 

43 

43 

0 

0 

c 

d 

r2 

"S 

O 

43 

d 

O 

73 

d 

rH 

rH  <M 

Oi  CO 

O*  CO 

rH  C8> 

rH  <M 

(M 

Oi  CO 

O*  CO 

Oi  rH 

rH 

CO 

CO 

rH 

rH 

is 

s 

hH 

3 

s 

. 

. 

. 

. 

. 

...... 

. 

7 

1 

142 

. 

. 

..... 

.... 

...... 

7 

1 

174 

*  *  •  •  *  * 

. 

. 

. 

. 

4 

302 

.... 

648 

425 

1,401 

. 

. 

. 

“io 

“2 

‘“290 

.  .  .  . 

“‘463 

. 

. 

5 

2 

153 

4 

. 

. 

. 

3 

.... 

8 

87 

'  '506 

“433 

. 

1 

KV 

t 

"*i 

8 

75 

l 

‘  “2 

. 

. 

5 

79 

. 

. 

. 

. 

. 

1 

i 

67 

i 

. 

. 

. 

. 

2 

34 

. 

. 

. 

2 

.... 

17 

. 

. 

. 

. 

3 

37 

. 

2 

17 

. 

— 

. 

3 

.... 

18 

...... 

....  .  . 

931 

1,401 

433 

58 

240 

12 

52 

1,421 

3,931 

1,396 

466 

. 

1,875 

4,189 

632 

457 

‘  466 

467 

"  1,424 

466 

‘“466 

“‘458 

‘  ‘iis 

‘366 

2 

127 

4 

1 

1,200 

332 

1,396 

466 

931 

1,401 

1,875 

4,622 

632 

457 

466 

467 

1,424 

466 

466 

GO 

r— 3 

rH 

"OO 

300 

298 

64 

5,352 

129 

5 

1,532 

0) 

+3 

ID 

Fh 

O 

a 

o 

o 


26 

26 


fH 

CD 

S3 

a 


52,546 

36,349 

'  4,287 


93,182 

304,364 


397,546 


3 


cs 

00 


a 

0> 

3 


2,185 

2.549 

5,194 

i,  572 
2,077 
308 
297 
2,318 
1,303 
891 
507 
468 
979 
476 
494 


24,618 

100,699 


125,317 


4.66  miles. 
19.07  miles. 


23.73  miles. 


Location. 


Twenty-fifth  avenue  west 

Ninth  avenue  east . 

Oregon  avenue . 

Pennsylvania  avenue. . . . 

Ohio  avenue . 

Lake  avenue . 

Twenty-third  avenue  west 

Second  street . 

Twenty-second  avenue  west 

Totals  for  fiscal  year . 

Totals  to  March  1,  1891 . . . 

Totals  to  March  1,  1892. . . 


From 


Michigan  street . 

Superior  street . 

Lake  Superior . 

Lake  Superior .  . 

hake  Superior . 

Fifth  street . 

Michigan  street . 

Seventeenth  avenue  west. 
Michigan  street . 


To 


DESCRIPTION  OF  STORM  WATER  SEWERS. 


Eighth  stfreet. .. 

Tenth  street. . . . 

Fourth  street. 

Fourth  street.. . 

Seventh  fstreet . 

Piedmont  avenue  east. . 

Piedmont  avenue  west . 

Twenty-second  avenue  west. 
Second  street . 


PIPE  SEWERS. 


10  in. 

12  in. 

16  in. 

18  in. 

20  in. 

21  in. 

24  in. 

]6 

936 

1,374 

1,409 

1,296 

724 

464 

1,429 

532 

"62 

'  ’  '229 
527 
148 
86 

6 

118 

"‘734 

' *  *  * 

3i6 

16 

7,632 

1,684 

858 

315 

104 

1,183 

7,699 

5,883 

6,741 

2.713 

4,656 

9,714 

120 

8,8151  9,283 

3,028 

4,656 

9,714 

CONCRETE  SEWERS. 

26  in. 

28  in. 

30  in. 

32  in. 

34  in. 

36  in. 

40  in. 

44  in. 

"603 

. 

.  .  L  .  .  . 

'468 

"‘472 

503 

468 

472 

456 

2,026 

397 

131 

157 

98 

456 

2,026 

900 

131 

157 

98 

468 

472 

BRICK  SEWERS. 


26  in. 


905 
2  227 
1,102 
2,6"S 

i",iio 

3,602 

897 


12,436 


1,175 


28  in. 


89i 


891 


32  in. 


298 


1,298 


36  in. 


1,242 


1,24: 

1,606 


39  in. 


40  in. 


44  in. 


1,104 


46  in. 


489 

489 


48  in 


708 


MASONRY  SEWERS. 

4  ft. 

10  ft. 

5  ft. 

214  ft. 

2v4  ft. 

X 

X 

X 

X 

X 

6  ft. 

16  ft. 

7  ft. 

5  ft. 

4  ft. 

. 

' '  '226 

'  i.isi) 

. 

"674 

'"487 

•  •  •  •  •  • 

1,813 

487 

226 

191 

134 

336 

235 

108 

2,004 

134 

823 

235 

334 

CATCH  BASINS. 


No  1 


18 

73 


91 


No.  2 


18 

44 

43 

16 

36 

14 

39 


210 

231 

441 


No.  3 


16 


16 


7 

23 


No.  6 


32 


o 

0 

a 

co 


Hering 

& 

Rosewater. 


63 


63 


Tunnel. 

Manholes. 

Piles. 

Masonry. 

EXCAVATION. 

Earth . 

Rock. 

8 

20 

18 

14 

8 

7 

21 

16 

. 

4 

773 

226 

16 

'  1,890 

2,098 
4,227 
3^166 
3,749 
1,210 
2  234 
6,741 
6,272 
5,071 

4 

416 

632 

452 

520 

198 

1,394 

43 

112 

. 

2,909 

34,768 

3,659 

259 

191 

220 

3,113 

51,794 

7,573 

259 

303 

220 1  6,022 

86,562 

11,232 

TABLE  NO.  5. 


Timber. 

Length. 

Contractors. 

'  4.520 
708 

1,437 

3,695 

3,291 

2,683 

1,278 

1,119 

4.641 

2,340 

A.  &  D.  Sang. 

Carlson,  Traff  &  Co. 

Davis  &  Cooper. 

Davis  &  Cooper. 

Hogan  &  Campbell. 

E.  J .  Amory. 

Zimmerman  &  Bunnell. 
Davis  &  Cooper. 

Davis  &  Cooper. 

5,228 

20,484 

3.88  miles. 

61,002 

42,505 

8.05  miles. 

66,230 

62,989 

11.93  miles. 

i  * 


SIDEWALKS. 
Contracts  Carried  Over. 


TABLE  No.  6. 


Three  Feet. 

Six  Feet. 

Eight  Feet. 

Ten  Feet. 

Twelve  Feet. 

Sixteen  Feet. 

o 

Paid  to 
Contractors. 

Location. 

Side. 

From 

To 

Built  by 

Built  by 

Built  by 

Built  by 

Built  by 

Built  by 

£1  CD 

eg 
o  ^ 

ct- 

Total  Cost. 

Contractors. 

Owner. 

Contractor. 

Total. 

Owner. 

Contractor. 

Total . 

Owner. 

Contractor. 

Total. 

Owner. 

Contractor. 

Total . 

Owner. 

Contractor. 

Total. 

Owner. 

Contractor. 

Total. 

Superior  street . 

North  and  south. . 

Thirteenth  avenue  east . 

Indiana 

avenue . 

2259.5 

2259.5 

.31.34 

$734  15 

$734  15 

Colby  Smith. 

Contracts  Ordered  in  1891. 


Bench  street  . 

Ne»r  Railroad  street . . 

Twelfth  avenue  east . 

Twenty-eighth  avenue  west 

Seventh  street . 

Piedmont  avenue  west . 

Piedmont  avenue  west . 

Fifth  street . 

Fifth  street . 

Twelfth  avenue  east . 

Fifth  avenue  west . 

Twenty-fifth  avenue  west... 

Piedmont  avenue  west . 

First  street  . 

New  York  avenue . 

Superior  street . 

Twenty-second  avenue  west 

Superior  street . 

Garfield  avenue . 

Bench  street . 

Third  street' . 

First  street . 

Third  street . 

Third  street . . 


South 


w  est . 

West . 

South _ '. . 

North . 

South . 

North _  _ 

North . 

W  est . 

East . 

East  and  west. . . . 

North . 

North  . 

W  est . 

North . 

W  est . 

South . 

East  and  west.. . . 

South . 

North . 

North . 

North . 

North . 


Jefferson  street . 

Ohio  avenue . 

Oregon  avenue . 

Pennsylvania  avenue . 

Second  street . 

Garfield  avenue . 

Garfield  avenue . 

Crosswalks . 


North  and  south. 

East  and  west. . . 

East . 

West . 

North  and  south. 

West . 

West . 


Eighth  avenue  east . 

Fifth  avenue  west . 

Fourth  street . 

Superior  street . 

Fourth  avenue  east . 

Superior  street . 

Superior  street . 

Twenty-third  avenue  west.. 

Fifth  avenue  west . 

Fifth  street . 

Michigan  street . 

Michigan  street . 

Seventh  street . 

Tenth  avenue  west . 

Superior  street . 

seventh  avenue  east . 

Third  street . 

Twenty-seventh  avenue  west 

Michigan  street . 

Montana  avenue . 

Fourth  avenue  east . 

Sixth  avenue  west . 

Lake  avenue . . . 

Second  avenue  east . 

Thirteenth  avenue  east  . 


Tenth  a  venue  east. 
Sixth  a1  renue  west. 
Fifth  st  reet. 
Railroai  1  alley. 
Fifth  a1  mnue  east. 
Seventh 
Twenty 
Twenty 
Sixth  at 
Sixth  st 
St.  P.  & 

Eighth 
Ninth  s 
Twelftl 
Fourth 
Eighth 
Fourth 
Twenty 
Dock  li 
Oregon 
Sixth  a 


Southerly  end . 

Southerly  end . 

South  side  Fourth  street . 

Piedmont  avenue  west . 

125  feet  north  of  Ash  avenue 
Michigan  street . 


street . 

fourth  avenue  west, 
fourth  avenue  west. 

enue  west . 

reet . 

D.  R.  R . 

street  . 

breet . 

avenue  west . 

street . . 

avenue  east . 

street . 

-eighth  avenue  west. 

ae . 

aveuue . 

renue  east . 

Seventh  avenue  west . 

First  ailrenue  east  . 

venue  east . 

j  Oregon  avenue . 

1  Ohio  avenue . 

Eighth  street . 

Fourth  street . 

Condor  Road . 

Grand  Forks  avenue . 

Oak  avenue . 

St.  P.  k  D.  R.  R . 


309.0 


147.0 


456.0 


300.0 

804.3 


266.5 


314.0 


1684.8 


300.0 

1113.3 


413.5 


314.0 


350.0 


149.4 


62.5 


321.5 


412.5 


821.5 


1500.0 


2140.8 


499.4 


1884.0 


149.4 


1500.0 


2383.4 


113.7 


320  1 
166.7 


201.0 


843.6 
69.3 

6.0 

150.6 


49.5 

26.0 

70.4 

24.0 


53.5 


2094.4 


511.9 

523.0 


2674.8 

4823.2 


218.4 


4420.8 

994.2 

902.8 

1551.4 


423.6 


418.0 

802.3 

402.4 
351.1 

401.5 

4250.0 


1886.3 

8738.0 


36553.2 


625.6 

523.0 


2994.9 

4989.9 


419.4 


5264.4 

1063.5 
908.8 

1702.0 


423.6 


418.0 

851.8 

428.4 

421.5 

425.5 

4250.0 


1939 

8738 


38647.6 


331.9 


600.0 


931.9 


211.5 


7428.5 


2651.3 


10291.3 


211.5 


7760.4 


3251.3 


11223.2 


194.9 


194.9 


2414.9 


2414.9 


3609.8 


3609.8 


In. 8 


10.8 


314.1 


314.1 


324.9 


324  >9 


.35.0 

$220  76 
197  35 

$180  97 

Colby  Smith. 

John  Boyer. 

.35.0 

197  35 

.13.5 

40  50 

40  50 

Edw.  Low. 

.12.0 

133  64 

96  56 

J.  W.  Preston. 

.38.0 

156  75 

23  75 

■J.  W.  Preston. 

.41.0 

|  3037  57 

2,865  15 

Edw.  Low. 

22.0 

90  97 

58  63 

Edw.  Low. 

.45.0 

188  73 

98  28 

Edw.  Low. 

.28.0 

90  02 

90  02 

Edw.  Low. 

.45  0 

95  18 

95  18 

Edw.  Low 

.31.5 

1,658  28 

1,392  55 

Jens  Solem. 

.32.0 

340  33 

318  14 

Jens  Solem. 

.34.0 

310  24 

308  20 

Jans  Solem. 

583  19 

488  69 

Anderson  &  Landfold 

.48.0 

1,264  90 

1,171  35 

Anderson  &  Landfold 

.11.9 

37  37 

37  37 

Edw.  Low. 

139  79 
3,083  20 

139  79 
2,951  34 

Edw.  Low, 

John  Matson. 

.39.73 

137  94 

OftQ  ftl 

137  94 
272  78 
132  79 

J .  W .  Preston . 

A rnt  Anderson. 

J.  W.  Preston. 

.33.0 

141  37 

145  43 

121  13 

Edw .  Low. 

.34.0 

144  67 

136  51 

Amt.  Anderson. 

.33.0 

1,421  25 

1,350  19 

Edw.  Low. 

.27.0 

405  00 

344  25 

Barlett  &  Olson. 

.27.0 

Bartlett  &  Olson. 

.31.5 

613  53 

596  68 

Sullivan  &  Hackett. 

.40.95 

.72.74 

1,332  66 
239  34 
1,900  26 

1,086  96 
231  48 
1.90  I  26 

John  Boyer. 

John  Boyer, 
j  Preston  &  Low, 

1  J.  W.  Preston. 

$22,118  94 

$20,396  69 

11.05  miles. 

BOARD  OF  PUBLIC  WORKS 


43 


TABLE  OP  MONUMENTS. 


TABLE  No.  7. 


LOCATION. 


STREET. 


Name. 


Line, 


Alder. 


Balsam. 
Banian. 
Bench  . . 


<« 

44 

44 


Center. 


6  ft  no  of  S  line 


(4 

44 


Pay  V  T.. 
By.  Terrace 
Birch . 


Cascade. 

(4 

Cedar. . . 


Courtland.. 
Carlisle . 


Eighth. 


4  4 
(4 


North  line  ... 

6  ft  no  of  S  line 

44  44 

27  ft  s  of  C  line 

44  44 

South  line . 

(4  44 

Center . 

44 


AVENUE. 


Name. 


Line. 


Near  Center... 

South  line . 

Center . 

44 


153.5  north  of  { 
>rth  line,  f 
ft  S  of  C.. 


4  4 
(4 


Eleve  th . 


Euclid. 


First. 

44 


Fifth. 


44 

<4 
(4 
44 
(4 
44 
44 
4  4 


+230 
+60 

Center _ 

South  of. . 
North  of.. 

Near . 

+30  ft  south 

< 'enter . 

25  ft  S  of  C. 


A. 


.Center 


Highland. . 

Oak . 

Highland. . 

44 

10  east  .. . 

12  east . 

14  east . 

15  east 

16  east . 

17  east . 

18  east . 

19  east 

20  east . 

22  east . 

23  east . 

24  east . 

27  east . 

9  east . 

13  east 
Diamond.. 
M  arshall . . . 
Lincoln. . . . 
Arthur.  . . . 

24  west . 

22  west...  . 
Lincoln  ... 
Arthur . 


+70  ft  north 
Center  . 


44 

44 


25  ft  n  of  Center 


26  West. . . . 

Woodland  . 
Woodland  . 

16  west . 

5  west . 

5  west . 

2  west... . . 

2  east . 

19  east . 

Lake . 

Lake . . 

16  west . 

19  east . 

Marshall... 

Laurel . 

14  west . 

13  west . 

9  west . 

8  west  . . . 

6  east . . 

19  east . . 

24  east . 

Michigan. . . 

28  west . 

16  west . 

8  west . 

7  west . 

3  west . 

2  east . 

13  east . 

19  east . . 

1  east . 

3  east . 

5  east . 


Center. 


25  ft  west  of  C. 

44  44 


22  ft  west  of  C . 
25  ft  west  of  C . 

4  4  4  4 

4  4  4  4 

West  line . 

East  line . 

W est  of . 

East  line . . 

25  ft  west  of  C 


Center 


30  ft  west  of  C . 


East  line. 
Center  . . . 

4  4 


East  line . 

25  ft  west  of  C . 


East  line. 

44 

Center  . . . 


+50  ft  east.. . . 
+100  ft  east. 
(High  point). 

West  of . 

Center . 

East  line . 

44 

Center . 

East  line . 


+100  ft  east . 

50  to  75  ft  east. 

+60  ft  east . 

+150  ft  west. . . . 


East  line _ 

25  west  of  C. 


4  • 
44 


DESCRIPTION. 


MATERIAL/. 


Granite. 


Granite  mon 

44  4* 


44 

44 


Sandstone  m 


Solid  rock. . . 
Stone  mon.. 
Granite  mon 

44  4  4 

Stone  mon. . 


POINT. 


cross 


44 

44 


..copper  bolt 


2  in  iron  pipe 

44  »4 

Stone  mon  . . 


2  m  iron  pipe 

44  *4 


Stone  mon. . 
Sandstone. . . 


Granite  mon 
Rock . 


copper 


Plug  & 

44 

Plug  & 


44 

44 

44 

44 

44 

44 

cross 

44 

44 

U 

bolt 

44 

cross 

ti 

cross 

a 

cross 

14 

cross 

cross 
.  hole 


Boulder. . . 
Granite  mon 


Stone  mon. 

4  4  4  4 

Ledge . 


Rock . 

Granite  mon 
Stone  mon. . 
Granite  mon 


Rock 


Solid  rock. . . 

Ledge . 

Boulder . 

Cement  v’ult 
Granite  mon 


cross 


44 
44 
44 
44 
44 
-4  4 


44 

44 


.copper  bolt 
.  cross 


44 

4* 


cross  on  par 
.  cross 


44 


ANNUAL  RErORT  OF 


TABLE  OF  MONUMENTS— Continued. 


LOCATION. 

DESCRIPTION. 

STREET. 

AVENUE. 

MATERIAL. 

POINT. 

Name. 

Line. 

Name. 

Line. 

Fifth . 

25  ft  no  of  C . 

7  east . 

25  west  of  < 

Granite  mon 

4  4  4  4 

*4 

44  4  k 

9  east . 

4  4  4  4 

. Cl  OSS 

•  4 

44 

44  44 

11  east . 

*  4  44 

44  kk 

4k 

44 

44  44 

1  west . 

4  4  4  4 

4  4  4  4 

«  4 

44 

(4 

44  44 

44  44 

3  west . 

5  west . 

44  44 

•  4  4  4 

4  4  4  4 

4  4  4  4 

44 

4  4 

44 

44  44 

7  west . 

4  4  4  4 

44  .4 

4  4 

44 

4  4  44 

9  west.  ... 

44  4  C 

4  4  4  4 

4k 

44 

4  4  4  4 

13  west . 

44  44 

44  4  4 

44 

Faribault. . . 

+30  ft  Sof  C... 

Woodland.. . 

Center . 

Sandstone  m 

44 

Fifteenth. . . 

Center . 

16  west . 

East  line  . 

Granite  mon 

44 

44 

44 

44 

15  west . 

Cen'er . 

44 

44 

44 

14  we§t . 

4  4 

4  4  4  . 

4  4 

44 

44 

13  west . 

44 

44  44 

44 

44 

44 

12  west . 

44 

44  G  ^ 

*4 

44 

44 

11  west . 

44 

4k  4  ( 

44 

44 

44 

10  west . 

44 

k  4  4 

44 

44 

44 

9  west. . . . 

44 

4  4  44 

44 

44 

44 

S  west . 

44 

4  4  4  4 

4 ; 

44 

44 

7  west . 

44 

44  44 

4k 

44 

“ 

6  west . 

44 

Ledge... 
Granite  mon 

k  4  4  . 

44 

44 

44 

5  west . 

44 

4  4 

44 

44 

4  west . 

44 

44 

44 

44 

3  west . 

44 

44  44 

44 

44 

44 

2  west . 

4. 

44  (4 

44 

44 

44 

1  west _ 

44 

4k  44 

44. 

44 

44 

Lake . 

44 

44  .k 

44 

44 

44 

1  east . 

44 

4  4  4  4 

44 

44 

44 

2  east . 

44 

41  44 

44 

44 

44 

3  east 

44 

4  4  4  4 

44 

44 

44 

4  east . 

(4 

44  4  4 

•  •  •  •  k  k  • 

4k 

44 

44 

5  east . 

44 

4  4  4  4 

44 

44 

44 

6  east . 

*4 

4  4  44 

44 

44 

44 

7  east . 

44 

.4  44 

44 

44 

44 

8  east. . . . 

44 

44  44 

44 

44 

44 

9  east . 

44 

4  4  4  4 

44 

44 

44 

10  east . 

4k 

4  4  44 

44 

44 

44 

11  east . 

44 

k  4  44 

44 

4  4 

4  4 

12  east . 

4k 

44  4  4 

44 

44 

(4 

13  east . 

44 

4  4  44 

(4 

44 

44 

14  east . 

4  4 

44  4  4 

44 

44 

200  ft  south . 

14  east . 

44 

Rortk 

4  4 

44 

Center  . 

15  east . 

44 

Granite  mon 
Lai’p’fi  rnek  . 

44 

44 

75  ft  south . 

16  east . 

44 

4  • 

44 

Center  . 

16  east . 

44 

Granite  mon 

4  4  4  4 

44 

4  4 

44 

17  east . 

44 

44 

44 

44 

18  east . 

44 

44  44 

44 

44 

*4 

19  east ...  . 

East  line . 

44  4k 

44 

Forest . 

South  line . 

E  Diamond 

Center . 

Stone  mon . . 

44 

44 

44 

Diamond.. . . 

41 

4  4  44 

44 

Fourth - 

Center  . 

28  west . 

East  line . 

Granite  mon 
Ledge 

44 

44 

44 

16  west . 

4k 

44 

44 

+100  ft  north. . . . 

8  west . 

Center  . 

Boulder  . 

44 

44 

+75  ft  south . 

16  east  . 

Center  line . 

Rock . 

44 

44 

Center  . 

19  east . 

East  line 

Granite  mon 

44  44 

Copper  bolt 

44 

25  ItS  of  C . 

Lake . 

25  west  of  C . 

44 

4  4  44 

4  east . 

44  kk 

44  44 

4  4 

44 

44  4  4 

6  east . 

4  4  4  1 

4  4  44 

44 

44 

4  4  4  4 

10  east . 

44  44 

44  44 

44 

44 

44  44 

12  east . 

44  44 

44  44 

44 

44 

44  44 

14  east . 

•  4  k  4 

44  44 

44 

44 

“  “  . 

16  east . 

44  4  4 

4  4  44 

44 

/ 
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location  . 

DESCRIPTION. 

STREET. 

AVENUE. 

MATERIAL,. 

Name. 

Line. 

Name. 

Line. 

Fourth . 

25  ft  S  of  C . 

18  east . 

25  ft  west  of  C . . 

Granite  mon 

r»T»nQ4a 

44 

4  4  44 

2  west . 

4  4  4  4 

4.  44 

44 

44 

4  4  4  4 

4  west . 

4  4  4  4 

4  4  4  4 

44 

(4 

44  4  4 

6  west . 

44  (4 

4  4  4  4 

44 

44 

4  4  4  k 

8  west.  ... 

44  44 

Granite . 

44 

44 

4  4  4  4 

10  west . 

4  4  44 

44 

4  4 

44 

Center  . 

Dakota  . . . 

Center  . 

Sandstone 

Ti  nl  f*. 

44 

44 

Kentucky . . 

220  ft  east  of  C . . 

4  4 

44 

Fourteenth 

44 

16  west . 

East  line . 

Granite  mon 

44 

North  line . 

9  west . 

West  line . 

4  4  4  4 

4. 

44 

Center  . 

19  east . 

East  line . 

*4  44 

44 

Grand  View 

South  line . 

Hill . 

44  4  4 

Stone  mon 

*4 

Henry . 

Center  . 

Piper . 

North  line . 

4  4  44 

4b 

I  ocust . 

44 

Ebony . 

Center  . 

Gra ni te  mon 

44 

41 

4  4 

Oak  .". . 

44 

4  4  4  4 

4b 

Lewis . 

+143  ft  Sof  C.. 

Woodland. . 

30  ft  W  of  C . 

Sandstone  m 

1 1  ol  e 

Martin . 

j  +100  ft  south  i 

1  of  south  line  f 

26  west . 

Center _  _ 

Stone  mon. . 

Marshall ... 

Center . 

Grand  View 

44 

4  4  4  4 

44 

Michigan  . 

4  fc 

35  West . 

Near  W  cit  y  lim 

Granite  mon 

cnunp  v  Uinl  L 

44 

44 

28  west . 

East  line . 

4  •  44 

44  4  4 

44 

14  ft  N  of  C . 

1 

25  ft  W  of  C.  ... 

4  4  4  4 

44  44 

44 

4  4  *4 

3  “  . 

4  4  4  4 

44  4  4 

4  4  4  4 

4  4 

4  4  4  4 

5  “  . 

44  4  4 

44  44 

44  4  4 

4  4 

44  4  4 

7  “  . 

44  44 

4  4  44 

4  4  4  4 

44 

4  4  4  4 

8  “  . 

44  /4 

44  4  4 

44  (4 

44 

20  ft  S  of  C . 

10  “  ...  . 

4  4  4  4 

4  4  4  4 

44  44 

44 

44  44 

11  “  . 

4k  (4 

44  44 

4  4  4  4 

44 

4  4  4  4 

12  “ 

44  4  4 

44  4  4 

4  (  44 

44 

4  4  44 

13  “  . 

4  4  4  4 

44  4  4 

44  4  4 

M  ulberry. . 

Center  . .  _ 

Ebony . 

Center  . 

4  4  4  4 

cross 

Myrtle  . 

44 

Highland. . . 

44 

4  4  44 

44 

44 

44 

Ebony . 

44 

44  4  4 

44 

Ninth  . 

44 

16  west . 

East  line . 

44  4  4 

44 

44 

About . 

10  “  . 

Center  line . 

Rock  . 

.4 

44 

+120  ft  sou tli  .... 

6  “  .... 

Center . 

4  4 

44 

44 

+100  ft  north _ 

3  “  .  ... 

Center  line . 

44 

4  4 

44 

+  150  ft  north . 

6  east . 

•  4  (4 

44 

44 

44 

Center  . 

19  . 

East  line . 

Granite  mon 

44 

Oxford . 

+  150  N  of  C.... 

Woodland . . 

30  ft  W  of  C . 

Sandstone  m 

.  hole 

Orange. . . . 

South  . 

Highland  .. 

East . 

Granite  mon 

cross  • 

44  w 

44 

Ebony . 

44 

4  4  4  4 

4  4 

Park . 

South  line . 

Piedmont  . . 

Center . 

Stone  mon 

44 

44 

4  4  44 

E  Diamond. 

44 

4  4  4  4 

44 

Palmetto. . 

44  44 

Highland. . . 

East . 

Granite  mon 

4  4 

44 

44  44 

Ebony . 

4  k 

4  4  4  4 

44 

Petre . 

Center  . . 

Woodland.. 

6  ft  west  of  C  . .. 

Sandstone  m 

.  hole  ■ 

44 

44 

Cumberl’nd 

Center  . 

4  4  4  4 

4  4 

Piedmo’t  av 

20  ft  south  of  C. 

Near  9th  W. 

At  end  of  curve 

Granite  mon 

copper  bolt. 

Railroad _ 

Center  . 

Lake . 

Center  . 

Stone  mon. . 

urnsp, ; 

Ruthvin .... 

+310  S  of  C.... 

Woodland.  . 

30  ft  W  of  C  .... 

Sandstone  m 

44 

+330  N  of  C.... 

44 

4  4  44 

<4  44 

4  1 

Seventh  .... 

Center  . 

16  west . 

East  line . 

Stone  mon. 

orofisw 

44 

South  of . 

2  “  . 

Center  . 

Rock . 

44 

44 

+30  ft  south . 

1  “ 

44 

44 

4k 

44 

+20  ft  north . 

2  east . 

44 

Boulder . 

44 

4  4 

4  “  . 

44 

44 

4  6* 

44 

Center  . 

19  “  . 

Eastline . 

Stone  mon 

44 

44 

25  ft  S  of  C . 

Lake . 

25  ft  west  of  C. 

Granite  mon 

4  4- 

Second  . 

Center  . 

16  west . 

East  line . 

44  44 

44 

4  4 

4  4 

15  “  . 

+100  ft  west . 

Rock . 

44 

44 

44 

15  “  . 

+130  ft  east . 

44 

4  $ 

46 


ANNUAL  REPORT  OF 


TABLE  OF  MONUMENTS— Continued. 


location. 

DESCRIPTION. 

STREET. 

AVENUE. 

MATERIAU. 

POINT. 

Name. 

Line. 

Name. 

Line. 

Penter . 

1(1  west.... 

130  ft  east 

ttock . 

cross 

fct 

44 

Ifl  west . 

+45  “ 

4  ( 

U 

44 

10  west . 

+79  “ 

44 

44 

a 

l-fiO  ft,  north . 

f  east  .... 

Penter  . . . 

44 

44 

a 

Penter 

IQ  past  . 

East  line . 

Granite  mon 

44 

44 

2r>  ft  S  of  C . 

1  .fi.ke . 

25  ft  west  of  C . . 

4  4  4  4 

44 

44 

4  4  4  4 

10  pn.fit, . 

44 

44 

44  4  4 

44 

44 

44  4  4 

12  ea  st. . 

44 

44 

44  4  4 

(4 

44 

44  44 

4.  pa.ftt . 

44 

44 

4  4  4  4 

(4 

Sixth 

Penter . 

2S  west . 

East,  line. 

Boulder . 

44 

4  4 

4  4 

97  west . 

Center . 

Stone  mon . . 

44 

44 

44 

ifi  west . 

East  line . 

Solid  rock.  . . 

44 

44 

Near  op n ter . 

R  west . 

Penter  line . 

Roek . 

44 

4  4 

Pen  ter.  . 

IQ  east . 

"Rasti  line. 

Granite  mon 

44 

4  ( 

North  line . 

oil  pa  st . . 

44 

Stone  mon . 

» 4 

(4 

North  line  . 

97  pa  st  .... 

44 

4  4 

44 

(4 

25  ft  S  of  C . 

f  ,a  ke . 

25  ft  west  of  C. . 

Granite  mon 

4  4 

SiYtp.pn  tli 

South  li  ne . 

1 7  west  .... 

Ra.st,  li  ne. 

Stone  mon . 

.  hole 

44 

Pen ter . 

If?  west  .  . . 

44 

Granite  mon 

cross 

44 

Smith  line . 

1 0  west  .... 

West,  line 

Stone  mon 

(4 

44 

44 

Q  west . 

t4 

Solid  roek. . . 

»4 

(4 

Penter  . 

IQ  east,  . 

East  line. 

Gra.nite  mon 

4  4 

44 

South . 

2  west, . 

44 

Sandstone  . . 

44 

S 1  ine  of  Di  v 

Woodland  .. 

Penter  . 

Sand st  one  m 

.  hole 

Superior  . . . 

20  ft  south  of  C. . 

28  west . 

East  line. 

. •  . 

Granite  mon 

.  .copperbolt 

44 

4  4  4  4 

27  west.... 

25  ft  west  or  C.. 

4  4  4  4 

44 

«4 

44 

4  4  4  4 

25  west . 

4  4 

4  4 

44  *4 

(4 

44 

4  4 

4  4  4  4 

24  vest . 

44 

4  4 

44  44 

4 

44 

44 

44  44 

211  west . 

44 

44 

Boulder . 

44 

44 

44 

44  4  4 

22  west . 

44 

44 

Granite  mon 

44 

44 

44 

44  4  4 

21  west . 

44 

44 

4  4  4  4 

44 

44 

44 

4  4  4  4 

20  west . 

44 

44 

44  44 

44 

44 

44 

4  4  44 

19  west. . . . 

4  4 

44 

4 /  44 

44 

44 

44 

4  4  4  4 

18  west . 

44 

44 

44  44 

44 

44 

44 

4  4  44 

17  west . 

4  4 

44 

4  4  4  4 

44 

44 

<<  a 

4  4  4  4 

16  west . 

East  line. 

4  4  4  4 

44 

44 

44 

4  4  4  4 

14  west . 

Nea,r  east 

line. . 

Solid  rock. . . 

cross 

4a 

4  C  44 

1  n  west . . 

+70  ft  west . 

44 

‘4 

44 

4  4  44 

S  west.  . . . 

+100  ft  west . 

44 

44 

44 

44  44 

7  west . 

25  ft  west  of  C . . 

Granite  mon 

.  .copperbolt 

44 

44  4  4 

6  west . 

44 

44 

4  4  44 

44 

4  4 

44 

4  4  4  4 

5  west . 

44 

(• 

4  4  44 

44 

4* 

44 

4  4  4  4 

4  west . 

44 

44 

4  »  44 

44 

44 

4  4 

44  fc  4 

3  west . 

44 

4  4 

44  4  4 

44 

44 

44 

4  4  4  4 

2  west . 

4  4 

44 

4  4  4  4 

44 

44 

44 

4  4  4  4 

1  west . 

44 

4  4 

44  44 

44 

4b 

44 

44  44 

Ra.ke  ..  . 

Penter  . . 

44  4  4 

44 

4b 

44 

44  44 

1  east . 

25  ft  west  of  C . . 

44  44 

4  4 

4  b 

44 

44  (4 

2  east . 

44 

4  4 

4  4  44 

44 

44 

44 

44  4  4 

3  east . 

44 

44 

44  4  4 

4  4 

44 

44 

44  44 

4  east . 

44 

44 

4  4  4  4 

44 

44 

44 

4  4  4  4 

5  east . 

44 

44 

4b  44 

4* 

44 

44 

44  44 

6  east . 

4  * 

(4 

44  44 

4b 

44 

44 

4b  44 

7  east . 

44 

44 

4  4  4  4 

44 

44 

44 

4  4  4  4 

8  east . 

47.28  ft  west  of  C 

4  4  4  4 

44 

44 

44 

Center  . 

25  east . 

5.29  ft  east  of  C 

Stone  mon. 

cross 

44 

44 

26  east . 

West,  line . 

44 

44 

44 

44 

28  east . 

30 . 5  E  of 

E  line 

44 

44 

4  ( 

20  ft  S  of  C . 

10  east . 

25  ft  west  of  C. . 

Granite  mon 

.  .copperbolt 

44 

4  4  4  4 

12  east . 

44 

44 

4  4  44 

4b 

44 

44 

44  44 

14  east . 

44 

44 

44  44 

44 

4  4 

44 

44  44 

16  east . 

44 

44 

4  4  (i 

44 

44 
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LOCATION. 

DESCRIPTION. 

STREET. 

AVENUE. 

MATERIAL. 

POINT. 

Name. 

Line. 

Name. 

Line. 

1 

20  ft  S  of  C . 

18  east . 

25  ft  west  of  C . . 

Granite  mon 

.copper  boMr 

Planter 

28  west . 

East  line . 

44 

.  cross 

44 

**4 

16  “  . 

44 

44 

44 

44 

44 

15  “ 

Boulder  .... 

44 

44 

12  “ 

Center  line . 

Rock . 

44 

U 

+  “ 

8  “ 

44 

44 

44 

•  •  •  •  • 

44 

•  •  •  • 

Center  . 

19  east . 

East  line . 

Granite  mon 

.copper  bolt 

44 

25  ft  S  Of  C 

1  “  . 

25  ft  west  of  C. . 

44 

44 

44 

3  “  . 

44 

44 

4  4 

44 

4* 

5  “  . 

44 

44 

44 

44 

44 

rf  44 

44 

•  4 

44 

44 

€4 

15  •«  :  :::: 

4  4 

44 

4* 

44 

44 

1  west . 

4  4 

44 

<4 

44 

44 

3  “  . 

44 

44 

44 

44 

44 

5  “  . 

44 

4  4 

44 

44 

25  ft  S  of  C . 

25  ft  west  of  C . . 

Granite  mon 

.  cross 

44 

44 

25  “  . 

4  4 

4  4 

4  4 

44 

44 

97  “ 

44 

44 

44 

44 

44 

11  east . 

44 

44 

44 

44 

44 

13  “  . 

44 

44 

4. 

tor 

5  west . 

Near  Center. . . 

Sandstone  m 

44 

44 

19  east . 

East  line . 

Granite  mon 

.  cross 

44 

•  4 

16  west 

44 

4  4 

44 

44 

19  “  . 

288  ft  west  of  C. . 

Stone  mon.. 

41 

4k 

14 

16  “  .... 

East  line . 

Granite  mon 

44 

44 

8  “  . 

Center  . 

Roc  k . 

4. 

44 

8  “  _ _ 

44 

Sandstone. . . 

44 

44 

44 

6  “  . 

44 

44 

4‘ 

44 

44 

5  “  . 

44 

Granite  mon 

44 

44 

4  4 

3  “  . 

West  of . 

Solid  rock. .. 

44 

44 

2  “ 

Center . 

Rock . 

44 

44 

4-KO  ft  Qmith 

1  east. . 

44 

<  4 

44 

44 

+  7  ft,  smith 

3  “  . 

44 

hedge . 

44 

44 

npritpr 

3  ‘‘  . 

120  ft  west . 

Solid  rock. . . 

44 

44 

44 

19  “  . 

East  line . 

Granite  mon 

44 

44 

25  ft  S  of  C . 

Lake . 

25  west  of  C. ... 

4  4 

44 

44 

Center 

24  west . 

Center .  ... 

44 

44 

North  line 

17  “  . 

East  line . 

44 

. hole 

.  44 

npntPT* 

16  ‘ 

44 

44 

44 

1  east 

Center . 

Rock . 

.t 

44 

(^0111  0p 

19  “  . 

East  line . 

Granite  mon 

44 

44 

1-200  S  of  c . 

5th  west .... 

Center . 

Sandstone  m 

. hole 

Center 

Chestnut  st 

44 

44 

44 

44 

13  west . 

f  4 

44 

4  4 

Smith 

Woodland. . 

30  ft  W  of  C . 

44 

44 

44 

Near  N  line. .  . . 

44 

30  ft  E  of  C . 

44 

4  4 

44 

Center 

Essex . 

96  ft  W  of  C . 

44 

44 

4  4 

Cumberl’nd 

Center  . 

41 

44 

W  fllrmt, 

Smith  line 

Cresent  . . . . 

Center . 

Stone  mon.. 

.  cross 

Note— in  ltyi  tne  name  oi  isencn  street  was  cuaugeu  to  superior  stieeu  auu  supe¬ 
rior  street  east  of  Eighth  avenue  east  was  changed  to  London  road.  In  above  table 
the  old  names  are  used. 

tin  above  table  t  indicates  more  or  less. 
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City  Engineer’s  Office. 


Duluth,  Minn.,  March  31st,  1892. 

To  the  Honorable  The  President  and  Common  Council  of  the 
City  of  Duluth . 

Gentlemen: 

On  December  3rd,  last,  I  received  from  the  City  Clerk, 
notification  of  the  passage  by  your  honorable  body,  of  the  fol¬ 
lowing  resolution,  viz: 

“Resolved  by  the  City  Council,  that  the  City  Engineer 
be,  and  he  is  hereby  requested  to  investigate  and  report  and 
furnish  preliminary  plans  and  estimates  of  a  system  of  water 
works  to  supply  the  City  of  Duluth,  as  it  will  exits  in  1S9 5, 
particular  attention  to  be  given  to  the  immediate  needs  of  the 
people  above  Third  Street.” 

In  compliance  with  the  requirements  of  this  resolution  I 
visited  Grand  Lake,  Pike  Lake  and  Cloquet  River,  as  I  was 
led  to  believe  that  a  gravity  supply  might  be  drawn  from  either 
of  these  sources. 

GRAND  LAKE. 

This  lake  is  about  1,600  acres  in  area  and  755  feet  above- 
Lake  Superior;  drainage  area  about  8,380  acres,  including 
the  lake;  distance  by  road  from  the  City  Hall  16.3  miles  and 
by  air  line  15.1  miles.  The  water  is  shallow  over  a  great  por¬ 
tion  of  the  lake  and  the  bottom  is  composed  of  a  very  soft, 
bad  smelling,  boggy  material  for  several  feet  in  depth. 
The  water  is  slightly  tinged  yellow  and  does  not  appear 
pure  or  of  desirable  quality. 
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Under  the  above  circumstances  this  source  of  supply  was 
not  deemed  worthy  of  further  investigation. 

PIKE  LAKE. 

Area  448  acres;  height  above  Lake  Superior  800  feet; 
distance  from  City  Hall  by  road  11.6  miles  and  by  air  line 
10.4  miles;  drainage  area  4,220  acres,  including  the  lake. 
The  water  appeared  to  be  clear  and  good,  but  when  observed 
the  quantitly  running  from  the  lake  was  not  more  than  from 
one  to  two  million  gallons  per  day,  by  estimation. 

Sufficient  water  from  this  source  cannot  be  obtained  and 
therefore  no  further  investigation  was  made. 

.  CLOQUET  RIVER. 

The  point  visited  on  this  river  was  the  crossing  of  the  Ver¬ 
million  Road  about  19  miles  from  the  City  Hall  by  road,  and 
16 \  miles  by  air  line.  At  this  place  the  river  is  about  764  feet 
above  Lake  Superior  and  the  water  is  badly  discolored.  The 
drainage  area  is  ample  to  yield  sufficient  water  for  the  city  for 
many  years  to  come,  but  considering  the  distance  and  expense 
of  drawing  the  water  from  this  source,  its  discoloration  and 
doubtful  quality,  I  do  not  think  that  any  scheme  for  its  utili¬ 
zation  would  be  likely  to  meet  with  public  approbation. 

It  must  be  understood  that  the  mileage,  areas  and  levels 
given  above  are  only  approximate.  The  distances  and  areas 
have  been  taken  from  the  best  maps  that  could  be  obtained, 
and  the  elevations  given  are  from  barometrical  observations. 

There  are  no  other  sources  within  reasonable  distance  of 
^he  city  whence  a  gravity  water  supply  can  be  obtained,  with 
the  exception  of  Wild  Rice  Lake,  but  from  the  reports  given 
•me  of  its  shallow  and  impure  water  and  its  low  and  boggy  sur¬ 
roundings  I  did  not  consider  it  worth  wasting  time  to  visit. 

There  remain  only  two  other  sources  of  supply  for  inves¬ 
tigation,  viz:  the  sub-soil  waters  of  Minnesota  Point  and  Lake 
Superior. 

SUB-SOIL  WATERS  MINNESOTA  POINT. 

That  it  is  practicable  to  obtain  a  supply  of  pure  water 
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from  this  point  I  have  little  doubt,  but  there  is  some  uncer¬ 
tainty  as  to  the  extent  of  the  works  that  would  be  necessary 
in  order  to  procure  a  large  daily  yield,  owing  to  the  fineness 
of  the  filtering  material  and  the  absence  of  any  tests,  so  far  as 
I  know,  of  its  rate  of  Alteration. 

There  are  a  number  of  towns  in  the  New  England  states 
and  elsewhere  which  draw  their  supplies  from  the  ground  either 
by  means  of  large  wells,  filter  galleries,  filter  basins  or  tubular 
wells  sunk  in  the  low  lands  adjacent  to  some  stream,  lake  or 
pond  in  or  near  the  vicinity. 

Some  of  these  supplies  are  satisfactory  and  some  are  not, 
while  others  have  proved  utter  failures. 

It  cannot  be  concluded  that  because  a  certain  plan  has 
proved  successfull  in  one  place,  it  may  therefore  safely  be  ap¬ 
plied  in  some  other  locality  similarly  situated.  Neither  would 
it  be  correct  or  wise  to  act  upon  the  opposite  contention.  Each 
locality  has  its  own  peculiarities  which  must  be  carefully  studied 
before  an  opinion  could  be  formed  as  to  what  ought  to  be  done 
and  what  results  would  be  likely  to  follow. 

In  this  particular  case  it  is  necessary  to  conduct  a  series 
of  experiments  and  tests  in  order  to  determine  how  much 
water  could  be  relied  upon  from  some  definite  area  and  to  what 
extent  a  given  or  known  draft  would  lower  the  water.  The  dif¬ 
ficulty  is  that  with  a  heavy  and  increasing  draft  of  water, 
after  the  lapse  of  time,  with  filter  basins  and  galleries,  the  fil¬ 
tering  material  is  apt  to  silt  up  and  become  clogged  so  as  to 
render  enormous  extensions  necessary  or  a  resort  to  some  other 
means  of  increasing  the  supply.  Some  cities  have  experi¬ 
enced  this  and  in  order  to  meet  the  daily  demand  have  had  to 
introduce  contaminated  water  directly  into  their  filter  basins 
from  the  nearest  availabe  source. 

It  will  be  remembered  that  the  question  was  raised  in  the 
City  Council  some  months  ago  as  to  the  contemplated  expen¬ 
diture  in  sinking  test  wells  on  Minnesota  Point,  for  the  pur¬ 
poses  of  this  investigation  but  that  owing  to  the  opposition 
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that  was  then  raised,  the  original  resolution  authorizing  that 
expenditure  was  amended  by  striking  out  the  authorization. 

I  have  therefore  not  felt  at  liberty  to  incur  any  expense 
in  that  direction  and  consequently  am  not  in  a  position  to  re¬ 
commend  that  source  of  supply. 

My  opionion,  however,  is  that  even  if  it  could  be  shown 
by  experiment  and  tests  to  be  perfectly  feasable,  and  that  a 
saving  might  be  effected  by  its  present  adoption,  public  senti¬ 
ment  would  not  favor  the  scheme  while  an  abundant  supply  of 
undoubtedly  pure  water  is  available  from  Lake  Superior  for 
all  time,  no  matter  what  size  the  city  may  ultimately  attain. 

LAKE  SUPERIOR. 

After  considering  all  the  available  sources,  as  above 
outlined,  I  have  to  recommend  the  adoption  of  a  pumping 
system,  from  this  lake,  on  an  adequate  scale  for  all  probable 
requirements  for  the  next  ten  or  fifteen  years  or  more. 

I  would  suggest  drawing  the  water  from  some  con¬ 
venient  point  on  the  north  shore  remote  from  the  present  con¬ 
tamination  by  sewage  and  likely  to  remain  so  for  a  long  time, 
but  not  so  far  removed  as  to  render  the  undertaking  unneces- 
sarily  burdensome  to  the  tax  payers,  while  in  case  of  the  rapid 
growth  of  the  city  in  that  direction,  the  intake  pipe  might  be 
capable  of  further  extension  into  pure  water;  or  the  main 
might  be  extended  farther  northwardly  along  the  shore 
when  the  proper  time  arrives  to  consider  these  questions. 

Apparently  such  a  point  may  be  found  at  or  about  the 
foot  of  avenue  A,  Lakeside,  three  quarters  of  a  mile  below  the 
mouth  of  Lester  river  and  six  and  a  half  miles  from  the  City 
Hall.  I  have  indicated  a  suitable  location  for  the  pumping 
works  in  this  locality  on  the  accompanying  plan  showing  the 
proposed  mains,  reservoirs,  etc. 

During  the  summer  and  latterly  since  the  lake  has  been 
frozen  in  this  vicinity,  observations  have  been  taken  at  various 
times  with  the  view  to  determine  the  nature  and  velocity  of 
the  lake  currents  and  to  what  extent  danger  from  them  was  to 
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be  apprehended  in  any  scheme  for  a  new  water  works  supply. 

With  this  object  in  view  a  number  of  sheet  iron  floats  was 
placed  at  different  times  in  various  suitable  positions  along  the 
north  shore  of  the  lake  from  the  present  water  works  intake  to 
a  point  about  a  mile  east  of  Lester  river.  These  floats  were 
sunk  to  uniform  depths  of  10,  20  and  40  feet  and  their  posi¬ 
tion  recorded  when  placed  in  the  water. 

Shortly  after  the  first  series  of  floats  was  started,  a  strong 
breeze  from  the  south  west  sprang  up  which  carried  them  along 
with  it  m  a  direction  nearly  parallel  to  the  shore. 

It  is  to  be  regretted  that  during  the  following  night  some 
large  rafts  of  logs  were  towed  to  the  city  directly  over  the 
course  taken  by  the  floats  so  that  the  buoys  to  which  they  were 
secured  were  destroyed  and  sunk.  Most  of  the  apparatus  was 
thus  lost  before  any  result  could  be  obtained. 

Subsequent  observations,  however,  as  far  as  they  go,  tend 
to  show  that  there  are  no  regular  currents  along  the  north  shore 
where  these  floats  were  immersed.  The  floats  and  attached 
buoys  invariably  followed  the  direction  of  the  winds  or  nearly 
so  and  unfortunately  no  period  of  continuous  calm  weather  was 
available  within  which  to  make  any  examination. 

The  observations  made  through  the  ice  confirm  the  con¬ 
clusion  that  there  is  no  continuous  perceptible  current  in  any 
one  direction,  anywhere  near  the  shore  within  the  limits  above 
defined. 

From  observations  taken  for  many  years  by  the  army  en¬ 
gineer  corps,  ic  appears  that  the  extreme  rise  and  fall  of 
the  lake  at  long  intervals  apart,  in  this  vicinity  is  about  three 
feet.  That  is,  the  water — by  the  action  of  prevailing  winds 
and  other  causes — has  been  known  to  fall  as  low  as  one  foot 
below  the  city  datum,  while  at  other  times  it  has  risen  as  much 
as  two  feet  above  the  same  datum.  City  datum,  I  understand, 
having  been  taken  as  the  average  level  of  the  water  in  the  har¬ 
bor  near  the  canal  during  the  winter  of  1873  and  is  the  same  as 
the  datum  established  and  used  by  the  Government  Engineers. 
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It  seems  probable  to  me,  from  my  limited  observations,, 
that  whatever  currents  there  may  be  at  the  head  of  the  lake  are 
variable  and  are  dependent  upon  three  things,  viz: 

1st,  the  wind;  2nd,  the  state  or  height  of  the  water  at  the 
time,  and  3rd,  the  volume  of  flow  in  the  St.  Louis  and  other 
rivers  discharging  into  the  bay. 

To  be  of  value,  any  observation  undertaken  for  the 
more  accurate  determination  of  these  currents  would  have  to 
be  continuous  for  a  long  period  of  time  and  would  necessarily 
involve  very  considerable  expense.  Simultaneous  observations 
should  also  be  made  at  other  localities  around  the  lake  for 
the  purpose  of  comparison. 

The  general  plan  accompanying  this  report  shows  the  city 
to  be  divided  into  three  water  service  districts. 

The  low  level  district  is  intended  to  embrace  all  sections 
of  the  city  up  to  about  180  feet  above  the  lake. 

The  middle  service  district  embraces  all  sections  above  the 
low  level  and  up  to  about  420  feet  above  the  lake. 

The  high  level  district  is  intended  to  be  supplied  for  the 
present  by  direct  pressure,  without  the  intervention  of  any 
reservoir,  and  to  furnish  water  above  the  middle  district. 

It  has  been  found  impracticeable  to  adopt  any  of  the  usual 
formulas  in  determining  the  sizes  of  the  principal  mains  be¬ 
cause  it  is  not  now  possible  to  predict  what  the  rate  of  increase 
in  population  is  likely  to  be  within  the  different  districts  under 
consideration. 

While  I  believe  that  a  30-inch  low  service  force  main 
would  be  ample  for  several  years — yet,  as  the  general  impres¬ 
sion  is  that  the  city  will  piobably  continue  to  increase  as 
rapidly,  or  perhaps  in  a  still  higher  ratio  than  it  has  within 
the  past  few  years,  and  as  large  quantities  of  water  may  be 
needed  for  manufacturing  purposes,  besides  which  new  ad¬ 
ditions  and  districts  must  be  provided  for,  it  would  appear 
judicious  to  anticipate  a  larger  consumption  than  the  circum¬ 
stances  otherwise  would  seem  to  warrant. 
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I  may  say  while  I  know  many  cities  where  the  mains  and 
works  have  been  designed  on  too  small  a  scale,  I  have  nevei 
yet  heard  of  one  where  a  mistake  has  been  made  in  the  other 

direction. 

For  the  above  reasons  I  have  provided  for  a  36-inch  low 
service  force  main  from  the  main  pumping  station  at  Lakeside 
to  the  low  service  reservoir  at  New  York  avenue  (a  distance  of 
6  miles);  a  24-inch  main  for  the  middle  district  up  to  the  pro¬ 
posed  reservoir  at  Fourteenth  street  and  an  18-incli  main  foi 
the  high  level  district.  No  portion  of  the  latter  main,  how¬ 
ever,  needs  to  be  laid  at  present,  as  one  of  the  smaller  pipes 
may  be  utilized— as  shown  on  the  plan— until  the  demand  is 
sufficient  to  warrant  further  expenditure. 

The  following  schedule  shows  the  location  of  the  mains 
and  pipes  for  which  provision  has  been  made. 

TABLE  OF  MAINS  AND  PIPES  PROVIDED  FOR  IN  THE 

ESTIMATE. 


LOW  SERVICE  DISTRICT. 


Street. 

From 

To 

Size 

in 

Inches. 

Length 

in 

Feet. 

Avenue  “A” . 

Grand  avenue.. 

Summit  avenue . 

Superior  street . 

Oregon  avenue . 

Second  street . 

Pennsylvania  avenue 

Pump  house . 

Avenue  “A” . 

East  avenue . 

Fahnstock  avenue. . . . 

Superior  street . 

Oregon  avenue . 

Second  street . 

Grand  avenue . 

East  avenue . 

Fahnstock  avenue  . . . 

Oregon  avenue . 

Second  street . 

Pennsylvania  avenue 
Res.  “B” . 

36 

36 

36 

36 

36 

36 

36 

720.0 

7,473.6 

1,398.0 

17,139.6 

736.8 

2,330.4 

1,759.2 

. |  31,557.6 

MIDDLE  SERVICE  DISTRICT. 


Seventh  street . 

Fifteenth  avenue  E . . 

Seventh  street . 

Fourth  avenue  east.. 

Fifth  street . 

Sixth  street . 

Eighth  street . 

Ninth  street . 

Tenth  street . 

Eleventh  street . 

Twelfth  avenue  east 


Fifteenth  avenue  east 

Pump  house . 

Fourth  avenue  east.. 

Fourth  avenue  east.. 

Seventh  street . 

Piedmont  ave  east. .. 
Res.  “C” . 

Seventh  avenue  east 

Cascade  east . 

Lake  avenue . 

Second  avenue  west 
Fourth  avenue  east . . 
Fourth  avenue  east.. 
Fifth  street . 

Twelfth  avenue  east 
Twelfth  avenue  east 
Fifth  avenue  east. . . . 
Fifth  avenue  east. . . . 
Seventh  avenue  east 
Sixth  avenue  east. . . . 
Seventh  street . 

24 

30 

18 

24 

6 

6 

6 

6 

6 

6 

8 


5.126.4 
500.4 
2,208.0 
2,821.2 
2,330  4 
5  7^6.0 
2,334.0 
3,264.0 
1,398.0 
934.2 
732.0 


27,444.6 


Total 
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HIGH  SERVICE  DISTRICT. 


Street. 

From 

Piedmont  avenue  east 

Tenth  Street . 

Boulevard . 

Fourth  avenue  east.. 
Piedmont  aver'  ue  east 
First  avenue  west. . . . 
Sixth  avenue  west. . . . 
Eighth  avenue  west  . 

Sixth  street . 

Tenth  street . 

Sixth  street  . 

Eighth  street . 

Eighth  avenue  west.. 
Beacon  avenue . 

Fourth  avenue  east.. 

Thirteenth  street .... 

Total . 

To 

Size 

in 

Inches. 

Length. 

Tenth  street . 

8 

1,434.0 

First  avenue  west. . . . 

8 

1,236.0 

T  welf th  avenue  west 

8 

5,721.6 

T  welftli  avenue  west 

6 

2,796.0 

Eleventh  avenue  west 

6 

1,398.0 

Tenth  street . 

8 

1,464.0 

Ariel  street . 

8 

424.8 

Res.  “C” . 

24 

624.0 

15,098.4 

SUMMARY. 


36  inch  pipe. 
30  “ 

24  “ 

8  ‘ 

6  “  “  . 

18  “  “  . 


31,567  lineal  feet 
500 
8,571 

11,013  “ 

20,251  “ 

2,208 


Grand  total . 74,100  “  11 

The  intake  is  designed  to  be  42  inches  in  diameter  ex¬ 
tended  into  50  feet  of  water,  or  about  950  feet  in  length.  A 
smaller  pipe  would  answer  all  present  purposes,  but  it  was 
deemed  advisable  to  make  it  proportional  to  the  principal  rising 
main  in  view  of  future  requirements. 

Provision  has  been  made  in  the  estimates  for  pumping 
machinery  of  nigh  duty  and  of  ample  capacity  for  several  years 
to  come,  assuming  that  the  population  will  increase  at  a  rapid 
rate.  While  the  engines  are  large  they  are  not  capable  of  tax¬ 
ing  the  mains  to  their  full  capacity,  but  as  time  advances 
and  the  the  demand  for  more  water  arises,  duplicate  pumps 
may  be  added  or  machinery  of  greater  capacity  may  be  sub¬ 
stituted  with  beneficial  effects.  In  fact  before  the  lapse  of 
many  years,  it  will  probably  be  found  advisable  to  provide 
duplicate  or  auxiliary  engines  as  a  simple  matter  of  precaution 
and  the  engine  houses  should  be  so  constructed  in  the  first  in¬ 
stance  as  to  admit  of  this  being  readily  and  cheaply  done. 

Some  difficulty  has  been  experienced  in  selecting  suitable 
sites  for  the  proposed  reservoirs,  and  while  it  is  by  no  means 
necessary  to  adhere  to  the  localities  shown  on  the  plan  I  be¬ 
lieve  them  to  be  as  favorable,  all  things  considered,  as  any  that 
can  be  found.  ♦ 
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The  capacity  of  the  new  low  service  reservoir  (4,000,000 
gallons)  is  much  less  than  I  would  like  to  have  it,  but  there 
appeared  so  many  advantages  in  placing  it  along  side  of  the 
Water  Company’s  present  reservoir  that  they  seem  to  me  to 
outweigh  other  considerations,  and  when  the  works  are  com¬ 
bined  as  they  should  be  and  probably  will  be  at  some  time,  the 
united  capacity  of  these  reservoirs  (about  8,000,000  gallons), 
though  less  than  appears  desirable,  will  no  doubt  be  suf¬ 
ficient  for  a  long  time. 

The  middle  service  reservoir  is  designed  to  have  a  capacity 
of  5,625,000  gallons  and  the  high  service  pumps  will  be  sup¬ 
plied  directly  from  it. 

In  designing  this  new  system  of  water  works  it  has  been 
assumed  that  the  existing  mains  and  pipes  of  the  present  Water 
Company  will  ultimately  be  amalgamated  into  the  general  plan, 
but  there  is  nothing  to  hinder  the  undertaking  from  being 
carried  out  independently  of  any  such  consideration  if  it  is 
deemed  desirable,  though  no  new  pipes  have  been  laid  out  in 
any  portion  of  the  district  now  supplied  by.tlie  company. 

In  regard  to  giving  upar^cu^ar  attention  to  the  immediate 
needs  of  the  people  above  Third  street,”  the  provision  made 
and  shown  on  the  plan  for  the  middle  service  district  will,  I 
trust,  meet  the  case.  I  have  communicated  with  the  manager 
of  the  Water  Company  with  the  view  to  ascertaining  if 
the  company  will  supply  a  limited  quantity  of  water 
from  the  present  reservoir  for  that  purpose.  The  matter,  I 
understand,  has  b.een  referred  to  the  directors  who  have  not 
yet  sent  me  their  decision. 

If  the  supply  can  be  taken,  pro  tern,  from  that  source  and 
the  work  of  construction  is  undertaken  without  any  delay,  there 
is  no  reason  why  the  people  residing  above  Third  and  Fourth 
streets  should  not  reap  the  benefits  this  autum. 

Regarding  your  requirements  for  a  system  of  water  works 
to  supply  the  city  uas  it  will  exist  in  1895,”  I  may  say  that  I 
understand  Lakeside  is  to  be  annexed  in  1893,  West  Duluth  in 
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’94,  and  New  Duluth  and  Fond  du  Lac  In  ’95.  The  city  will 
then  comprise  a  territory  extending  along  the  lake,  bays  and 
River  St.  Louis  for  a  distance  of  twenty-seven  or  twenty- 
eight  miles. 

There  will  be  no  difficulty  in  meeting  the  de¬ 
mands  of  the  city  proper,  Lakeside  and  West  Du¬ 
luth  under  the  plan  proposed,  providing  the  ex¬ 
isting  water  works  are  acquired  by  the  city,  otherwise 
duplicate  mains  not  shown  on  the  plan  will  have  to  be  laid, 
but  in  any  case  extensions  will  be  needed  beyond  the  limits  of 
the  plan  to  meet  the  demands  of  New  Duluth  and  Fond  du  Lac 
when  they  arise,  and  the  distance  is  so  gieat  that  it  is  probable 
an  intervening  reservoir  may  be  found  both  advisable  and 
requisite. 

Referring  to  the  high  level  system,  I  may  say  that  it  has 
been  designed  more  to  show  what  can  be  accomplished  in  that 
direction  and  to  meet  the  reqirements  of  the  petition  from  the 
Syndicate  Improvement  Company,  presented  to  the  city 
council  last  summer,  than  from  any  immediate  requirment  so 
far  as  present  householders  are  concerned,  as  there  are  only 
about  half  a  dozen  houses  now  within  the  limits  of  the  pipelines 
laid  down  on  the  plan. 

The  following  is  the  estimated  cost  of  the  works: 

ESTIMATE  OF  COST  OF  CONSTRUCTION. 

LOW  LEVEL  SYSTEM. 

(No  Distribution  Pipes  Included.) 

Real  Estate: 

4  lots  east  of  Avenue  A  and  south  of  London 

avenue  (400  ft.)  at  $1,000 . $  4,000  00 

8-50  100  lots  south  of  D.  &  I.  R.  R.  R.  and  west 

of  Avenue  A  at  $275 .  2,200  00 

Lots  5  to  12  inclusive,  block  105,  Endion  divi¬ 
sion  (Reservoir  B) .  9,800  00 


$  16,000  00 
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Intake  (42-inch  : 

190  tons  cast  iron  at  $30 . 3  5,700  00 

10  tons  spec  al  castings  at  $60 .  600  00 

6,800  lbs  lead  at  5  cents .  340  00 

Yarn . .  25  00 

286  cu.  yds.  rock  excavation  at  $8 .  3,288  00 

950  ft.  laying  at  $20 .  19,000  00 

Intake  well .  2,000  00 


29  953  00 

Pumping  Plant: 

Engine  and  boiler  house,  coal  sh^d,  etc . $  20,000  00 

Pumping  Engine  and  boilers  (10  million) .  72,200  00 


92,200  00 

Coal  switch  (1,100  feet). . .  .* .  6,760  00 

Mains: 

6,876  tons  cast  iron  at  $30  . 5206,280  00 

192  tons  special  castings  at  $60 .  •  •  11,520  00 

200,000  lbs  lead  at  5  cents .  10,000  00 

Yarn .  ^40  00 

34,450  cu.  yds  earth,  excavated  at  50  cents —  17,225  00 

16,380  cu.  yds.  rock,  excavated  at  $5  .  81,900  00 

20,000  ft.  b.  m.  timber  at  $20 .  400  00 

4  36-inch  gate  valves  at  $550 .  2,200  00 

Laying  31,560  lin.  ft.  36-inch  pipe  at  20  cents . . .  6,312  00 

Replacing  700  sq.  yds.  paving  at  $1 .  700  00 


Reservoir  B 


337,277  00 
36,174  00 


Add  ten  percent,  for  incidentals,  engineering  and 
inspection . 


$518,364  00 
51,836  00 


Total 


$570,200  OO 


ESTIMATE  OF  COST  OF  CONSTRUCTION. 

MIDDLE  SYSTEM. 


Real  Estate: 

Lots  1  to  8,  inclusive,  block  99,Endion  dvision.  .$12,000  00 
Lots  49  to  64, inclusive, block  198,  Third  division, 

(Reservoir  C) .  10,000  00 


$22,000  00 
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Pumping  Plant: 

Engine  and  boiler  house,  coal  sheds,  etc . $15,000  00 

3  m.  pumping  engine  and  boilers .  25,500  00 

40,500  00 

Mains: 

15,300  cu.  yds.  earth,  excavated  at  50  cents - $  7,650  00 

11,390  cu.  yds.  rock,  excavated  at  $5 .  56,950  00 

1,520  tons  cast  iron  at  $30 .  45,600  00 

21  tons  special  castings  at  $60  .  1,260  00 

48,000  lbs  lead  at  5  cents .  2,400  00 

Yarn  .  150  00 

Laying .  1,765  00 

1  30- inch  gate  at  $425 .  425  00 

3  24-inch  gates  at  $250 .  750  00 

1 18-inch  gate  at  $100 .  100  00 

1  8- inch  gate  at  $25 .  25  00 

10  6 -inch  gates  at  $15  150  00 

45,0C0ft.  b.  m  timber  at  $20 .  900  00 


118,125  00 

Reservoir  C .  31,430  00 

Add  ten  per  cent,  for  incidental,  engineering  and  212,075  00 

inspection  .  21,207  00 


Total .  $233,282  00 

ESTIMATE  OP  COST  OP  CONSTRUCTION. 

HIGH  LEVEL  SYSTEM. 

Real  Estate, 

Lots  57,  58,  59,  60,  62  and  64,  block  185,  Third  di¬ 
vision . $  3,000  00  $  3,000  00 

Pumping  Plant: 

Engine  and  boiler  house,  coal  sheds  etc .  10,000  00 

1  m.  pumping  engine  and  boilers .  11,200  00 


$21,200  00 

Mains: 

7,806  cu.  yds.  earth  excavated  at  50  cents . $  3,903  00 

5,816  cu.  yds.  rock,  excavated  at  $5  .  29,080  00 

390  tons  cast  iron  at  $30 .  11,700  00 

5  tons  special  castings  at  $60 . 300  00 

12,700  lbs  lead  at  5  cents .  635  00 

Yarn .  60  00 

Laying . 562  00 

2  8 -inch  gates  at  $25 .  50  00 
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3  6-inch  gates  at  $15 .  45  00 

46,335  00 
$70,535  00 

Add  ten  per  cent,  for  incidentals,  engineering  and 

inspection .  7,053  00 

Total . . .  $77 ,588  00 

Hydrants  (3  systems): 

20  at  $100  each .  $2,000  00 

10,  including  gates,  at  $125 . 1,250  00 

Total . $3,250  00 

SUMMARY. 

Lower  system . $570,200  00 

Middle  system . 233,282  00 

Upper  system . 77,588  00 

Hydrants .  3,250  00 

Grand  total  . $884,320  00 

Respectfully  submitted, 

E.  H.  KEATING, 
City  Engineer^ 


■ 
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Appended  will  be  found  a  list  of  the  plans  it  has  been 
found  necessary  to  prepare. 

LIST  OF  PLANS  AND  PROFILES  MADE  FOR  THE  PURPOSE  OF 
PREPARING  AN  APPROXIMATE  ESTIMATE  OF  A 
SYSTEM  OF  WATER  WORKS. 

1.  Profile  of  main  pipe  line  from  pump  house  at  Avenue 
A  to  Grand  avenue  and  westward  along  Grand  avenue  to  West 
avenue,  thence  along  Summit  avenue  to  Superior  street  and 
along  Superior  street  to  West  avenue. 

2.  Profile  of  main  pipe  line — being  a  continuation  of  the 
above  along  Superior  street  (formerly  Bench  street)  to  Oregon 
avenue;  along  Oregon  avenue  to  Second  street;  along  Second 
street  to  Pennsylvania  avenue;  along  Pennsylvania  avenue  to 
reservoir  B. 

3.  Contour  map  showing  the  nature  of  the  bottom  of  the 
lake  in  the  vicinity  of  avenue  A. 

4.  Contour  map  in  block  105,  Endion  division,  showing 
reservoirs  A  and  B. 

5.  Contour  map  of  blocks  185,  191  and  198,  Third  di¬ 
vision,  showing  reservoir  C. 

6.  Plan  of  city,  showing  present  system  in  connection 
with  the  systems  designed. 

7.  Section,  showing  designs  for  reservoirs  B  and  C. 

8.  Detail,  showing  arrangement  of  pipes  at  pumping 
station  for  middle  system. 

9.  Detail  showing  timber  trestle  for  main  pipe  line. 

10.  Plan  showing  direction  of  lake  currents. 
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F.C.  H.  ARENTZ  and  L.  E.  SANGDAHL 


- FOR  A 


Bridge  Across  the  Ship  CanaL 
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Plans  and  Specifications  for  Bridging  Canal. 


Milwaukee,  Wis.,  } 
December  28,  1891.  j 

To  the  Honorable  Board  of  Public  Works ,  Duluth,  Minn . 


Gentlemen: — We  hereby  respectfully  submit  plans  and 
specifications  for  a  proposed  draw-bridge  across  the  Ship  canal 
at  Duluth,  Minn.,  according  to  your  “Notice”  and  “Guidance 
for  Competitors,”  of  November  12,  1891. 

Of  the  different  ways  of  moving  a  large  and  heavy  body 
with  quickness,  safety  and  reliance  the  one  by  cable  is,  in  our 
opinion,  the  most  feasible  one,  employing  material  of  superior 
strength,  as  are  wire  cables,  and  getting  the  benefit  of  the 


smoothness  of  action  offered  by  this  system  of  transportation. 

The  bridge  will  be  moved  by  six  1^  inch  wire  ropes,  ar¬ 
ranged  in  pairs,  running  over  equalizing  sheaves  fastened  to 
the  bridge  and  wound  on  grooved  drums  operated  by  ma¬ 
chinery — plant  located  on  one  side  of  the  bridge  near  the 
south  end.  The  whole  structure  will  be  carried  on  a  nest  of 
twelve  trucks, arranged  under  the  tower  of  the  bridge,  and  trav¬ 
eling  on  a  firm  track. 

The  bridge  will  have  end  lifts  to  take  up  the  deflection,  and 
also  strong  automatic  latch-hooks  and  air  cushions  at  the  north 


end. 

The  bridge  can  be  lowered  or  raised  in  fifteen  seconds,  and 
rolled  back  to  clear  the  full  width  of  the  canal  (250  ft.)  in  one 
minute. 

In  order  to  make  the  machinery  as  simple  as  possible  and 
to  keep  down  as  much  as  possible  the  damage  to  property,  we 
have  ai ranged  it  so  that  all  tracks  curve  off  from  the  shore-arm 
and  connect  with  tracks  approaching  the  sides,  thus  leaving 
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unobstructed  the  track  in  front  of  the  bridge  on  which  it  runs 
when  being  opened  and  closed.  This  track  will  be  enclosed  by 
a  substantial  railing. 

There  will  be  electric  signal  lights  and  electric  illumina¬ 
tion  of  the  bridge  throughout.  * 

As  an  approximate  cost  of  the  whole  structure  complete 
we  beg:  leave  to  name:  For  sand  stone  in  the  foundations, 
$236,000;  for  St.  Cloud  granite  in  the  foundations,  $350,000. 

This  structure  may  be  completed  in  the  neighborhood  of 
nine  months  after  the  approval  of  the  plans. 

Respectfully  submitted, 

F.  C.  H.  ARENTZ, 

L.  E.  SANGDAHL. 
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IN  THE  SENATE  OF  THE  UNITED  STATES. 


LETTER 

FROM  THE 

SECRETARY  OF  WAR, 

IN  RESPONSE  TO 

Senate  Resolution  of  April  1 2,  1892,  Relative  to  the  Proceed- 
ings  of  the  Board,  of  Officers  Convened  to  Consider  the 
Construction  of  a  Bridge  in  Duluth. 


April  18,  1892  —  Referred  to  the  Committee  on  Commerce  and  ordered  to 
be  printed. 
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Letter  from  the  Secretary  of  War, 

IN  RESPONSE  TO 

Senate  Resolution  of  April  12,  1892,  Relative  to  the  Proceedings  of  the 
Board  of  Officers  Convened  to  Consider  the  Con¬ 
struction  of  a  Bridge  in  Duluth. 


War  Department,  ) 
Washington,  April  15,  1892.  f 

Sir:- — I  have  the  honor  to  transmit  a  letter  from  the  Chief 
of  Engineers,  dated  the  14th  instant,  and  its  accompanying 
copy  of  a  report,  dated  April  6,  with  the  Enclosures,  from  the 
Board  of  Engineers  recently  convened  to  examine  and  report 
upon  the  plans  of  a  bridge  over  the  entrance  to  Duluth  Harbor 
on  Lake  street,  Duluth,  Minn.,  which  papers  are  furnished  in 
response  to  the  following  resolution  of  the  Senate,  dated  April 
12,  1892: 

Resolvea:  That  the  Secretary  of  War  is  hereby  directed 
to  transmit  to  the  Senate  a  copy  of  the  report  of  and  the  pro¬ 
ceedings  before  the  Board  of  Engineer  Officers  convened  for  the 
purpose  of  considering  and  determining  as  to  the  construction 
of  a  bridge  across  the  canal  through  Minnesota  Point,  in  the 
city  of  Duluth.  Very  respectfully, 

S.  B.  ELKINS, 
Secretary  of  War. 

The  President  of  the  United  States  Senate. 


Office  of  the  Chief  of  Engineers,  U.  S.  Army,  ) 
Washington,  D.  C.,  April  14,  1892.  f 

Sir: — I  have  the  honor  to  acknowledge  receipt  of 
resolution  of  the  Senate  of  the  United  States  of  the  12th  in- 
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stent,  directing  the  Secretary  of  War  “to  transmit  to  the 
Senate  a  copy  of  the  report  of  and  the  proceedings  before  the 
Board  of  Engineer  Officers  convened  for  the  purpose  of  consid¬ 
ering  and  determining  as  to  the  construction  of  a  bridge  across 
the  canal  through  Minnesota  Point,  in  the  City  of  Duluth. 

In  reply  to  the  reference  of  the  resolution  to  this  office  I 
have  the  honor  to  submit  the  accompanying  copy  of  report  of 
April  6,  and  its  inclosures,  by  the  Board  of  Engineers  recently 
convened  to  examine  and  report  upon  the  plans  of  a  bridge 
over  the  entrance  to  Duluth  Harbor,  on  Lake  street,  Duluth, 
Minn.,  submitted  by  the  Board  of  Public  Works  of  the  city  of 

Duluth,  Minn. 

The  resolution  of  the  Senate  is  herewith  returned. 

Very  respectfully,  your  obedient  servant, 

THOS.  LINCOLN  CASEY, 

Brig.  Gen.  Chief  of  Engineers. 

HON.  S.  B.  ELKINS, 

Secretary  of  War. 


RE  POUT  OP  BOARD  OF  ENGINEERS. 

United  States  Engineer  Office,  ) 
Detroit,  Mich.,  April  6,  1892.  j 

General:— By  Special  Orders  No.  6,  Headquarters 
Corps  of  Engineers,  February  1,  1892,  a  Board  of  Engineers 
was  constituted  to  assemble  at  Detroit,  Mich.,  upon  the  call  of 
senior  member,  “to  examine  and  report  upon  the  plans  of  a 
bridge  over  the  entrance  to  Duluth  Harbor,  on  Lake  stieet, 
submitted  by  the-  Board  of  Public  "Works  of  the  City  of  Du¬ 
luth,  Minn.” 

Under  date  of  February  1,  1892,  the  Board  were  in¬ 
structed  to  give  careful  consideration,  to  the  subject,  and  to 
advertise  for  twenty  days  in  two  daily  papers  (six  insertions  in 
each  paper),  published  in  each  of  the  cities  of  Buffalo,  ^N.  Y., 
Cleveland,  Ohio;  Detroit,  Mich.;  Chicago,  Ill.,  and  Milwaukee, 
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Wis.,  the  fact  that  a  hearing  will  be  had  upon  a  proposed 
bridge  over  the  canal  at  Duluth;  the  day  of  meeting  of  the 
Board  to  be  announced  in  the  advertisement. 

Under  date  of  February  29,  1892,  the  Board  were  further 
instructed:  “That  it  was  not  intended  that  the  duties  of  the 
Board  should  be  limited  to  the  consideration  of  the  plans  sub¬ 
mitted  by  the  Board  of  Public  Works  of  the  City  of  Duluth, 
Minn.,  alone,  but  that  the  Board  should  consider  and  report 
upon  the  advisability  of  permitting  the  construction  of  any 

bridge  over  the  harbor  entrance.  ” 

In  obedience  to  the  instructions  hist  cited,  the  following 

advertisement  was  published  as  directed. 

United  States  Engineer  Office,  [ 
Duluth,  Minn.  f 


Application  has  been  made  to  the  Secretary  of  War  by 
the  municipal  authorities  of  the  city  of  Duluth,  Minn.,  for  per¬ 
mission  to  bridge  the  canal  at  the  entrance  of  the  haiboi  at 
that  place,  and  a  public  meeting  to  consider  such  aiguments 
as  may  be  advanced  for  and  against  granting  the  permission 
sought,  will  be  held  at  the  United  States  Engineer  office,  34 
West  Congress  street,  Detroit,  Mich.,  beginning  at  10  a.  m., 
March  21,  1892.  All  persons  interested  are  invited  to  be 
present,  and  an  opportunity  will  be  given  to  all  who  desire  to 
be  heard.  It  is  requested  that  arguments  be  reduced  to 
writing  and  presented  in  duplicate,  either  in  peison  oi  by 

mail. 

W.  L.  FISK, 

Captain,  Corps  of  Engineers, 


The  Board  assembled  accordingly  at  the  United  States 
Engineer  office,  34  West  Congress  street,  Detroit,  Mich.,  at  10 
a.  m.,  March  21,  1892,  and  devoted  the  remainder  of  that  day 
and  the  whole  of  the  two  days  next  succeeding  to  a  public 
hearing  of  all  parties  desiring  to  present  their  views  upon  the 
subject,  at  the  same  time  encouraging  such  opposition  to  each 
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speaker  as  would  tend  to  elicit  all  the  facts  and  theories  re¬ 
lating  to  the  case.  Every  endeavor  was  made,  both  by  the  ad¬ 
vertisement  and  during  the  course  of  the  public  sessions  of  the 
Board,  to  secure  proper  presentation  of  the  arguments  for  and 
against  the  proposition  to  bridge  the  canal  in  question,  and  it 
is  believed  that  this  was  accomplished  to  the  satisfactionn  of 
all  concerned,  and  that  all  desiring  to  do  so  had  the  fullest 
opportunity  to  be  heard  and  to  controvert  opposing  views. 

The  substance  of  the  oral  discussion,  especially  those  pre¬ 
sented  by  the  persons  favoring  the  bridge,  was  reduced  to  writ¬ 
ing  and  this,  with  all  written  briefs  in  the  case,  is  transmitted 
with  this  report.  It  is  to  be  regretted  that  the  oral  arguments 
made  in  the  interest  of  those  opposing  the  bridge  were 


not  stenographically  reported,  to  the  end  that  they  might  be  re¬ 
ferred  to  at  any  time. 

The  following  is  a  summary  of  arguments  submitted  by 
those  who  favored  the  construction  of  the  proposed  bridge,  viz: 

The  people  of  Duluth  are  interested  to  a  greater  degree 
than  anybody  else  in  having  an  unobstructed  harbor  entrance, 
and  therefore  do  not  desire  to  do  anything  which  would  be 
likely  to  injuriously  affect  it.  The  territory  of  Minnesota  Point 
is  imperatively  necessary  to  the  city  for  business  purposes. 
Manufacturing,  wharfage  and  railroad  terminal  facilities 
thereon  can  only  be  utilized  through  a  ready  means  of  commu¬ 
nication:  and,  for  these,  under  present  conditions,  none  but  a 
bridge  is  practicable.  An  enormously  valuable  property  is 
rendered  useless  through  this  lack  of  suitable  communication 
with  the  mainland. 

It  is  asserted  that  railrords  desire  to  obtain  terminal  facil¬ 
ities  at  Duluth,  which  the  city  cannot  give  except  on  Minnesota 
Point,  the  inside  face  of  which  affords  the  best  dock  frontage  in 
the  harbor. 

The  land  occupied  by  the  canal  belongs  partly  to  the  city 
and  partly  to  individuals. 

The  State  of  Minnesota  has  power  to  authorize  the  bridge 
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over  the  canal,  and  has  granted  such  authority  to  the  City  of 
Duluth.  The  city  waives  its  rights,  and  submits  to  the  author¬ 
ity  of  the  United  States  in  the  premises. 

A  denial  of  the  privilege  would  deprive  the  City  of  Du¬ 
luth  of  twenty  miles  of  the  dock  frontage. 

Vessels,  in  getting  to  existing  docks,  aa*e  required  to  take 
a  tortuous  course  up  bay  and  river  through  two  bridges,  with 
others  in  prospect. 

Shipping  business  is  now  scattered  over  too  much  terri¬ 
tory. 

The  area  of  ground  on  the  immediate  city  front  now  avail¬ 
able  for  docks  and  railroad  terminals  is  extremely  small. 

It  is  denied  that  politics  or  real  estate  speculation  influ¬ 
ences  Duluth  in  this  matter. 

It  is  denied  that  the  bridge  proposed  would  obstruct  navi¬ 
gation. 

The  allegations  of  fact  in  the  statement  of  Captain  Mc- 

Dougall  are  denied  or  explained. 

The  shipments  of  wheat  have  amounted  to  135,000,000  in 

one  year. 

Iron  mines  of  fabulous  extent  and  value  are  tributary  to 
this  port.  The  aggregateof  moneyed  interests  requiring  better 
docking  and  shipping  facilities  is  over  1700,000,000. 

It  is  claimed  that  vessels  entering  the  canal  could  be  noti¬ 
fied  in  ample  time  in  case  anything  prevented  the  operation  of 
the  proposed  bridge. 

In  clear  weather  vessels  could  be  sighted  from  the  bridge 
when  twenty  miles  distant,  and  fogs  are  not  accompanied  by 

wind. 

Even  in  violent  storms  they  have  never  known  vessels  to 
have  any  considerable  difficulty  in  passing  through  the  canal. 

The  anchorage  outside  the  canal  is  good,  and  would  be 
available  in  case  of  trouble  with  the  bridge;  or  vessels  could 
make  the  harbor  through  the  channel  at  the  southern  end  of 
Minnesota  Point. 
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Denied  that  there  is  plenty  of  room  for  docks,  centrally 
located,  elsewhere  than  on  Minnesota 'Point. 

Claimed  that  the  combination  of  circumstances  required 
to  prevent  a  vessel  passing  through  the  canal  after  the  con¬ 
struction  of  the  bridge  would  be  extraordinary  and  thus  far  un¬ 
heard  of. 

The  City  of  Duluth  will  agree  to  erect  this  bridge  after 
navigation  closes,  thoroughly  test  its  operation  before  naviga¬ 
tion  again  opens,  and  to  remove  it  in  case  the  slightest  hin¬ 
drance  to  its  operation  should  appear. 

Directly  in  front  of  Duluth,  but  cut  off  by  the  canal  from 
all  commercial  intercourse,  lies  a  suitable  territory  of  sufficient 
area  to  accommodate  a  population  of  100,000  people,  having 
ideal  conditions  for  establishing  twenty  miles  or  more  of  dock 
frontage.  Duluth  needs  and  must  have  a  greater  area  of  level 
territory,  more  dock  room  centrally  located,  more  railroad 
terminal  grounds.  She  can  get  it  on  Minnesota  Point  and  no¬ 
where  else. 

A  tunnel  under  the  canal  would  cost  not  Jess  than  $500, 
000,  and  would  probably  cost  twice  that  sum  or  more.  The 
proposed  bridge  could  be  built  for  $150,000;  Duluth  could 
raise  the  latter  sum,  but  not  the  former. 

A  street  railway  is  now  established  on  Minnesota  Point, 
ate  t  e  l  e^^ulax  le^i-dents,  as  well  as  campers  and 
tourists.  It  has  no  connection  with  Duluth,  and  a  connection 
should  be  established  by  the  construction  of  a  bridge. 

It  is  cited  that  Chicago,  with  a  population  of  1,100,000, 
had  22,000  arrivals  and  clearances  last  year  as  against  3,600 
at  Duluth  with  a  population  of  50,000;  and  yet  Chicago  was 
able  to  transact  its  business  notwithstanding  that  its  river  is 
spanned  by  more  than  twenty  bridges. 

Owing  to  increase  in  size  of  vessels,  the  number  of  arriv¬ 
als  and  departures  will  not  increase  in  ratio  with  the  tonnage. 

It  Avas  admitted  during  the  oral  discussion  that  in  a  few 
years,  say  five,  the  traffic  across  the  bridge  might  become  so 
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great  as  to  make  it  impossible  to  accommodate  it  without  un¬ 
reasonably  obstructing  the  canal.  In  that  event,  it  was  stated 
Duluth  would  make  a  tunnel,  but  cannot  raise  the  money  to  do 
so  now. 

It  was  claimed  that,  if  Duluth  were  required  to  build  a 
bridge  so  perfect  as  to  be  absolutely  free  from  liability  to  de¬ 
rangement  through  human  defects  in  design,  construction  or 
operation,  the  city  would  be  subjected  to  a  rule  which  would 
stop  all  human  progress.  Further,  that  everything  done  by 
man  is  attended  by  more  or  less  risk,  and  it  would  therefore  be 
unfair  to  insist  upon  absolute  perfection  in  a  device  for  pass¬ 
ing  traffic  across  the  canal. 

It  is  submitted  that,  in  designing  this  bridge,  Duluth,  re¬ 
gardless  of  cost,  has  invoked  the  resources  of  the  ablest  engi¬ 
neers  to  provide  all  the  safeguards  which  human  foresight  can 
devise,  and  that  it  is  neither  just  nor  fair  to  demand  more. 
She  protests  that  her  progress  should  not  be  stopped  for  lack 
of  a  surety  that  would  be  superhuman. 

Duluth  would  be  the  last  to  place  a  serious  obstruction 
across  the  entrance  to  her  harbor.  She  only  seeks  a  way,  with 
within  her  financial  ability,  to  utilize  her  rightful  territory. 

Duluth  imperatively  needs  Minnesota  Point  as  terminal 
grounds  for  new  railroads.  Several  are  now  seeking  such  fa¬ 
cilities.  Tliej^  do  not  exist  except  upon  the  land  in  question. 
If  they  can  not  get  them  at  Duluth  they  must  go  elsewhere. 

It  is  denied  that  any  serious  difficulty  exists  in  entering 
Duluth  harbor  in  any  sort  of  weather.  It  is  claimed  that  ves¬ 
sels  can  always  haul  up  outside  and  either  lay  to,  cast  anchor, 
or  enter  south  of  Minnesota  Point. 

It  is  claimed  that  serious  danger  to  shipping  could  be 
threatened  only  in  case  the  machinery  of  the  bridge  should  fail 
to  operate  at  a  time  when  one  or  more  vessels  were  approach¬ 
ing  during  a  severe  northeasterly  gale,  and  that  the  chance  of 
such  a  conjunction  occurring,  according  to  the  theory  of  prob¬ 
abilities,  would  be  only  1  to  2,800,000. 
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Duluth  will  agree  to  keep  the  bridge  open  at  night  during 
stormy  weather;  also  in  the  daytime  during  unusual  northeast 
storms.  And  in  case  the  increase  of  shipping  should  be  so 
considerable  as  to  render  the  bridge  an  unreasonable  obstruc¬ 
tion,  they  would  keep  it  open  altogether  during  the  season  of 
navigation,  and  only  use  it  as  a  bridge  during  the  winter  sea¬ 
son  when  there  is  no  navigation.  It  was  stated  that  the  city 
would  enter  into  bonds  to  guarantee  these  propositions.  The 
city  will  also  agree  to  adopt  every  practicable  safeguard  against 
accidents,  including  the  best  methods  of  signaling,  and  to  re¬ 
move  the  bridge  immediately  should  it  actually  prove  to  be  an 
unreasonable  obstruction. 

It  is  claimed  that  Duluth  is  the  easiest  port  to  enter  in  the 
world,  no  matter  what  the  weather  may  be;  and  the  record  is 
cited  to  show  that  heretofore  but  trivial  mishaps  have  occurred 
to  vessels  entering  the  harbor. 

Opinions  of  well-known  experts  in  bridge  and  elevator 

practice  are  submitted  to  the  effect  that  beyond  a  reasonable 
doubt  the  proposed  bridge  could  be  operated  without  interrup¬ 
tion. 

The  foregoing  cover  the  principal  points  made  by  the  ad¬ 
vocates  of  the  bridge  project.  In  like  manner  the  arguments 
of  the  opponents  of  the  bridge  may  be  briefed  as  follows: 

It  was  asserted  that,  at  present,  there  are  only  about  200 
people  on  Minnesota  Point,  and  that  the  land  is  not  needed  for 
dock  frontage,  there  being  a  great  abundance  of  room  still  un¬ 
occupied  in  Duluth  and  vienity;  that  the  scheme  is  advanced 
in  the  interest  of  speculators;  that  northeast  storms,  which 
usually  occur  late  in  the  fall  and  are  generally  accompanied  by 
snow,  have  a  clear  water  sweep  of  350  miles;  that  the  lake 
shores  converge  so  as  to  form  a  great  funnel,  the  apex  of  which 
is  the  canal,  up  which  the  storms  sweep  with  unobstructed 
force,  creating  very  heavy  seas  at  and  through  the  canal,  even 
to  such  an  extent  a  5  to  sometimes  prevent  vessels  from  lying 

at  the  docks  inside  the  harbor  near  the  prolongation  of  the 
canal. 
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Several  great  storms  and  their  severe  effeets  are  cited  in 
detail,  during  which  a  breakwater  and  some  vessels  were 
wrecked.  Actual  experience  of  navigators  is  cited  to  prove 
the  danger  of  tnis  entrance  in  northeast  gales.  It  is  stated  that 
during  one  storm  the  waves  rolling  through  the  canal  made  it 
impracticable  to  load  vessels  at  the  wharves  of  Duluth.  It  is 
further  stated  that  waves  in  the  canal  were  observed  running 
as  high  as  12  feet  above  the  canal  piers  and  spreading  out  as 
far  as  50  feet  on  each  side,  and  the  opinion  is  expressed  that  if 
they  had  encountered  any  obstruction  on  the  banks  of  the  canal 
the  resulting  spray  would  have  been  thrown  to  the  height  of  50 
feet  or  more.  In  case  of  snow  or  freezing  weather,  such 
obstructions  would  soon  have  been  covered  with  ice. 

It  is  asserted  that  currents  of  6  or  7  miles  per  hour  have 
been  observed  in  the  canal  and  their  directions  changed  in  half 
an  hour. 

A  case  is  supposed  of  the  east  and  west  bound  shipping 
being  both  caught  in  a  severe  gale  and  driven  into  Duluth 
entrance  coincident  with  a  failure  of  the  bridge  machinery,  and 
the  disaster  which  would  probably  occur  under  these  condi¬ 
tions  is  described. 

Capt.  McDougall  asserts  that  in  severe  storms  all  vessels 
in  the  immediate  vicinity  must  enter  through  the  canal;  that 
they  can  not  enter  south  of  Minnesota  Point;  that  during  the 
season  of  1891  nearly  4,000,000  tons  of  freight  passed  through 
the  canal,  carried  by  more  than  200  vessels,  having  an  aggre¬ 
gate  value  exceeding  $30,000,000. 

It  is  claimed  that  under  stress  of  weather  vessels  might 

get  so  close  that  they  could  not  haul  off  in  case  of  unlooked-for 
hindrance  to  the  operation  of  a  bridge;  that  Duluth  is  a  difficult 
harbor  to  enter,  and  under  certain  conditions  a  very  dangerous 
one. 

It  is  stated  that  if  the  bridge  traffic  should  be  inconsider¬ 
able  it  would  not  be  just  to  create  an  obstruction  to  accom¬ 
modate  it;  while  if  it  should  prove  to  be  considerable,  it  could 
not  be  accommodated  without  blocking  the  canal  traffic. 
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It  is  stated  that  Duluth  can  have  easy  and  sufficent  access 
to  Minnesota  Point  (1)  by  a  tunnel;  (2)  by  a  trestle  bridge  with 
a  draw  in  it  across  the  bay;  (3)  by  means  of  a  ferry  boat. 
With  these  available*  it  is  claimed  to  be  unreasonable  to  insist 
upon  reaching  that  territory  by  means  of  a  dangerous  obstruc¬ 
tion  at  the  very  entrance  to  the  harbor. 

It  is  claimed  that  Duluth  Harbor  is  difficult  of  entrance 
because,  although  narrow,  a  good  speed  must  be  maintained 
while  passing  through  the  canal.  The  difficulties  increase  with 
the  size  of  the  vessels,  and  these  areu-apidly  increasing  in  size. 
That  very  large  vessels  can  not  be  brought  to  a  stop  while 
passing  the  canal  in  strong  easterly  weather,  and  consequently 
the  existence  of  any  bridge  over  it  would  invite  disaster. 

It  is  predicted  that  this  little  canal  is  destined  to  become 
one  of  the  world’s  great  concentrating  points  of  shipping;  that 
this  will  result  in  a  necessity  for  widening  it  considerably,  and 
that  the  existence  of  a  bridge  over  it  Avould  greatly  retard,  if 
not  prevent,  this  work. 

.  It  is  asserted  that  at  the  bottom  of  this  great  funnel  at 
Duluth  the  storm  effects  are  worse  than  at  any  other  place  on 
the  lakes. 

To  the  argument  presented  for  and  against  the  bridge  by 
the  opposing  interests,  the  board  submit  the  following  descrip¬ 
tion  and  facts  of  record. 

At  its  western  extremity,  the  shores  of  Lake  Superior 
converge  under  a  sharp  angle,  near  the  apex  of  which  lie  the 
harbors  of  Duluth  and  Superior  City.  At  a  point  in  the  angle 
where  the  opening  is  about  9  miles  wide,  a  low  sand  point 
extends  across  and  incloses  a  great  natural  harbor,  the  Bay  of 
Superior.  Only  one  natural  break  occurs  in  it,  and  here  the 
waters  of  St.  Louis  and  Nemadji  rivers  effect  an  outlet  to  the 
lake.  This  outlet  is  near  the  southern  extremity.  It  has  been 
utilized  as  a  harbor  entrance  and  the  government  has  built 
piers  and  otherwise  expended  considerable  money  to  improve 
it. 
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Something  less  than  a  mile  inside  this  natural  breakwater1, 
where  the  lakeshore  lines  converge  to  an  opening  of  about  5 
miles,  occurs  another  spit  lying  substantially  parallel  to  it. 
Here  again  the  opening  is  nearest  the  southern  end.  It  fur¬ 
nishes  an  outlet  for  the  St.  Louis  river.  The  north  end  is 
called  Rice’s  Point,  the  south  end  Connors  Point.  The  angu¬ 
lar  opening  of  the  lake  behind  this  spit  is  a  large  sheet  of 
water  called  St.  Louis  Bay,  the  upper  portion  of  which  is  the 
estuary  of  St.  Louis  river. 

Superior  and  St.  Louis  bays  are  quite  shallow,  except 
where  the  waters  of  the  Saint  Louis  river  form  through  them 
a  narrow  channel  to  the  lake.  Harbor  room  in  either  for  large 
modern  vessels  has  to  be  provided  by  dredging. 

The  exterior  formation  making  out  from  the  north  shore 
is  called  Minnesota  Point.  It  is  about  6J  miles  long.  That 
proceeding  from  the  south  shore  is  called  Wisconsin  Point,  and 
is  nearly  2J  miles  long.  The  two  have  width  varying  from 
200  to  1,000  feet,  and  rise  but  a  few  feet  above  the  level  of  the 
lake. 

Exterior  to  Minnesota  Point  the  lake  bottom  falls  rapidly 

away  to  considerable  depths,  especially  in  the  angle  at  the 

✓ 

north  end.  Along  this  point  it  is  reported  by  the  citizens  of 
Duluth  that  vessels  can  safely  ride  at  anchor  in  all  conditions 
of  weather.  The  physical  conditions  at  this  locality  are  such 
as  to  indicate  that  there  might  be  times  when  such  anchorage 
would  be  risky.  A  lake  survey  chart  of  1861  shows,  at  the 
south  end  of  Minnesota  Point,  a  channel  into  Superior  Bay 
with  a  least  depth  of  10  feet.  This  was  prior  to  any  improve¬ 
ment.  An  Engineer  Department  map  of  1891  shows  a  depth 
here  of  16  feet;  but  the  date  of  the  soundings  is  not  given. 

The  St.  Louis  river,  in  this  locality,  forms  the  boundary 
between  the  states  of  Minnesota  and  Wisconsin.  On  the  south 
shore  of  the  lake  opening,  have  sprung  up  the  Wisconsin  cities 
of  Superior  and  West  Superior,  while  on  the  north  has  been 
created  the  Minnesota  city  of  Duluth.  The  rivalry  between 
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these  cities  is  intense  and  bitter,  to  the  extent  that  the  discus¬ 
sion  of  anything  affecting  the  entrance  to  the  port  behind  Min¬ 
nesota  Point,  is  very  much  disturbed  by  local  issues. 

In  the  fall  of  1870  the  city  of  Duluth  began  cutting  a  canal 
across  Minnesota  Point,  near  its  shore  end,  for  the  purpose  of 
effecting  a  quick  entrance  to  her  own  harbor  front.  This  pro¬ 
ceeding  developed  great  opposition  on  the  part  of  Superior  and 
the  State  of  Wisconsin,  on  the  ground  that  the  waters  of  St. 
Louis  river  could  not  keep  sufficient  channels  scoured  through 
two  inlets,  and  that  the  one  at  the  south  end  of  Minnesota 
Point,  being  farthest  away,  would  suffer.  The  contention 
resulted  in  the  construction  of  a  dike  across  Superior  Bay 
from  Minnesota  Point  to  Rice’s  Point,  which  cut  off  the  waters 
of  St.  Louis  River  from  an  escape  through  the  canal.  The 
following  extract  from  the  report  of  the  Chief  of  Engineers, 
for  1879,  Mves  some  of  the  subsequent  history  of  this  conten- 
tion: 

In  the  spring  of  1871,  an  injunction  was  issued  at  the  in¬ 
stance  of  the  War  Department,  restraining  further  operations 
in  prosecution  of  the  canal.  This  was  subsequently  dissolved, 
upon  the  execution  by  the  city  of  Duluth  of  a  bond  for  $100,- 
000  to  secure  the  construction  of  a  dike  extending  from  Min¬ 
nesota  Point  to  Rice’s  Point,  and  isolating  the  harbor  from  the 
rest  of  the  bay  of  Superior;  said  dike  to  be  completed  by  De¬ 
cember  1,  1871.  Under  this  agreement,  work  was  resumed 
and  the  canal  completed  during  the  working  season  of  1871. 

It  was  250  feet  wide,  and  lined  with  crib-work  piers, 
which  extended  to  deep  water  in  the  lake,  where  the  opening 
widens  to  290  feet.  The  time  for  the  completion  of  the  dike 
was  extended,  at  the  request  of  the  authorities  of  Duluth,  to 
March  15,  1872,  at  which  date  it  was  reported  complete  and 
offered  for  inspection  to  the  United  States  authorities.  Its 
construction  was  wholly  unsuited  to  the  requirements  of  such 
a  work,  being  made  of  light  crib- work  ballasted  with  stone  and 
filled  with  sand.  It  proved  to  be  utterly  inadequate.  The  fill- 
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place;  in  part  was  crushed  by  ice. 

No  action  was  taken  on  the  bond,  which  was  pronounced 
worthless  by  eminent  lawyers,  the  city  not  having  legal  author¬ 
ity  to  execute  the  same. 

Since  the  date  of  this  report  the  dike  has  practically  dis¬ 
appeared.  The  canal  remains,  having  a  length  of  about  1,300 
feet.  The  distance  from  the  outer  end  to  Lake  street,  the 
proposed  location  of  the  bridge,  is  about  900  feet. 

Starting  from  the  northern  shore  of  the  lake,  some  2,000 
feet  from  the  base  of  Minnesota  Point,  the  Unite!  States  built  a 
breakwater,  which  in  18T2,  had  reached  the  length  of  1,200 
feet.  It  was  formed  of  cribs  30  feet  wide  by  5'*  feet  long,  and 
was  provided  with  a  decked  superstructure  to  a  height  of  six  feet 
above  the  water  Level.  Although  built  in  the  mo^t  substantial 
manner  of  such  structures  on  the  lakes,  it  was  wrecked  by  a 
storm  which  occurred  on  November  14,  1872.  But  little  of  it 
now  remains,  and  it  has  been  abandoned. 

The  cause  of  this  destructive  action  is  to  be 
readily  found  in  the  formation  of  the  land  on 
the  northern  shore  of  the  lake  in  this  vicinity. 
Rising  to  a  height  of  about  700  feet  above  the  lake 
level,  it  seems  to  direct  easterly  winds  towards  the  location  of 
the  breakwater  and  the  entrance  of  the  canal,  rolling  the  re¬ 
sulting  seas,  with  accumulated  force,  in  the  same  diiection. 
It  is  easily  conceivable  that  their  force  should  piove  almost 
irresistible  by  any  structure  less  substantial  than  those  built 
to  withstand  ocean  storms.  The  destruction  of  this  bieak- 
water  supports,  to  some  extent,  the  asseitions  made  by  the 
opponents  of  the  bridge  concerning  the  extreme  severity  of  the 
wind  and  wave  action  at  this  locality  during  unusual  gales. 

Duluth  is,  at  this  time,  both  a  local  harbor  and  a  harbor 
of  refuge.  The  distance  to  Two  Harbors,  the  nearest  shelter 
on  the  northern  shore,*  is  about  2  <  miles,  and  the  distance  to 
Bark  Bay,  the  nearest  shelter  on  the  southern  shore,  is  about 
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45  miles.  Hence  a  vessel  to  leeward  of  these,  with  easterly 
wind,  has  no  harbor  available  but  Duluth;  and,  of  necessity, 
must  make  it. 

CONCLUSION. 

The  Board  do  not  admit  the  extent  of  the  dangers  recited 
by  the  opponents  of  the  bridge  project,  and  fully  recognize  the 
great  advantage  to  the  city  of  Duluth  which  would  accrue  from 
a  suitable  means  of  communication  with  Minnesota 
Point.  The  latter  clearly  appears  to  be  a  necessity  to  the 
future  growth  of  the  city,  as  well  as  to  the  commerce  which 
promises  so  soon  to  pour  through  her  gates;  and  every  foot  of 
dock  frontage  behind  that  strip  of  land  ought  to  be  available. 
There  ought  to  be  considerable  concession  upon  the  part  of 
each  of  the  conflicting  interests  involved  and  each  should  yield 
a  fair  measure. 

The  design  of  the  lift  bridge  proposed  is  one  of  great 
merit,  and  the  details  seem  to  be  well  studied  and  arranged. 
Any  objections  to  the  plan  which  have  appeared  to  the  Board 
are  of  minor  character  and  do  not  extend  to  the  main  proposi¬ 
tion,  because  they  can  be  readily  obviated.  A  complete  de¬ 
scription  of  the  bridge  is  to  be  found  in  the  papers  and  draw¬ 
ings*  submitted  by  Mr.  J.  A.  L.  Waddell,  the  engineer  who 
designed  it. 

It  is  to  be  understood  that  these  favorable  remarks  apply 
to  the  design  and  not  to  the  question  whether  a  lift 
bridge  is  to  be  preferred  at  this  locality.  As  a  matter  of  fact 
the  Board  think  that  a  properly  constructed  swing  bridge 
would  better  fulfill  the  requirements,  except  as  to  the  area  of 
ground  that  would  have  to  be  occupied  by  the  shore  arm  of  the 
structure. 

The  City  of  Duluth  states  that  she  can  afford  to  build  the 
bridge  proposed,  but  cannot  afford  to  construct  a  tunnel  (which 
is  admitted  to  be  a  complete  solution  of  the  problem),  and  that  if 
she  can  not  have  a  bridge  she  must  be  deprived  of  the  use  of  Min- 
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nesota  Point,  the  only  direction  in  which  the  city  can  expand 
for  commercial  purposes.  This  is  a  strong  argument  and  ap¬ 
peals  to  the  sympathy  of  the  Board,  especially  in  view  of  the 
well  known  activity  and  enterprise  of  the  people  of  Duluth, 
which  certainly  deserve  all  the  encouragement  that  can  prop¬ 
erly  be  extended.  But  the  Board  feel  compelled  to  put  this 
aside  and  to  deal  with  the  question  regardless  of  sentiment. 
They  must  look  to  the  future,  and  base  their  opinion  upon 
what  seems  to  them  best  for  the  interests  of  all  concerned. 

In  view  of  the  facts  and  arguments  detailed  the  Board 
concludes  that  it  is  not  advisable  to  authorize  the  construction 
of  any  bridge  across  the  canal  entrance  to  the  harbor  of  Du¬ 
luth,  Minn.  They  believe  that  the  dangers  and  difficulties  to 
shipping  which  would  result  from  the  biidge  pioposed  have 
been  overestimated  by  its  opponents,  while  the  degree  of  ob¬ 
struction  which  would  be  due  to  such  a  structure  has  been  un¬ 
derrated  by  its  advocates.  Any  bridge  over  a  water  way  is 
a  menace  to  navigation,  but  the  propositions  of  the  City  of 
Duluth,  if  carried  into  effect,  would  reduce  them  to  a  minimum 


in  this  case. 

The  City  of  Duluth  proposes  certain  guaranties  looking  to 
the  proper  operation  of  the  bridge,  and  even  to  its  removal  in 
case  it  should  prove  to  be  an  unreasonable  obstruction.  The 
probable  value  of  such  a  guaranty  is  indicated  in  the  closing 
paragraph  from  the  report  of  the  Chief  of  Engineers,  hereto¬ 
fore  quoted. 

If  there  were  a  breakwater  outside  of  and  covering  the 
entrance  to  the  canal,  such  that  vessels  would  approach  and 
pass  the  canal  free  from  danger  due  to  stress  of  weather  or 
perils  of  the  sea,  the  conditions  would  differ  so  much  from 
those  actually  existing  that  the  Board  might  find  it  less  diffi¬ 
cult  to  reach  a  conclusion  that  would  be  satisfactory  to  Duluth  ^ 


One  very  important  factor  in  leading  the  Board  to  their 
conclusion  is  their  disinclination  to  establish  a  dangerous  pre¬ 
cedent.  The  piers  which  border  the  canal  ac  Duluth  are 
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essentially  the  same  in  general  function  as  those  which  are 
found  at  the  entrance  of  the  principal  lake  harbors,  and  the 
canal  itself  corresponds  exactly  with  the  throat  of  all  harbors 
where  the  entrance  is  between  piers.  It  is  the  point  where  the 
mariner  passes  from  the  perils  of  the  sea  into  the  shelter  of  the 
harbor.  He  approaches  this  point  and  sometimes  passes  it  m 
the  midst  of  a  struggle  for  life  and  property.  Such  a  point  can 
not  be  too  free  from  obstruction,  or  the  possibility  of  it.  If  a 
bridge  were  authorized  over  the  canal  at  Duluth  there  could  be 
no  reasonable  objection  to  permitting  such  a  structure  at  any 
other  exposed  harbor  entrance  on  the  lakes;  and  without  doubt, 
applications  for  (authority  to  bridge  other  harbor  entrances  would 
rapidly  follow  upon  the  granting  of  such  a  privilege  at  Duluth, 
thus  leading  to  a  condition  which  would  be  unendurable. 

Statements  and  arguments  made  to  the  Board  have  been 
largely  reduced  to  writing  by  the  parties  presenting  them,  and 
are  submited  herewith  as  follows: 

(1)  Description  of  the  lift  bridge,  with  drawings,  by  Mr.  J7 

A.  L.  Waddell,  engineer. 

(2)  Letter  of  Mr.  Thomas  E.  Brown,  consulting  engineer, 

approving  the  plans  of  said  bridge. 

(3)  Letter  of  Otis  Brothers,  makers  of  elevators  and  hoisting 

machinery. 

(4)  Letter  by  Mr.  K.  Bryan,  chief  engineer  Hale  Elevator 

Company,  approving  the  bridge,  in  detail. 

(5)  Argument  of  Mr.  Henry  Truelsen,  president  Board  of 

Public  Works,  Duluth,  Minn. 

(6)  Argument  of  the  City  Council  of  Duluth,  by  Alderman 

Charles  A.  Long. 

(7)  Argument  of  S.  L.  Smith,  Esq.,  city  attorney  of  Duluth. 

(8)  Oral  argument  (opening)  of  Mr.  S.  A.  Thompson,  repre¬ 

senting  the  Chamber  of  Commerce,  Duluth. 

(9)  Oral  argument  (closing)  of  same. 

(10)  Closing  argument  of  Mr.  Henry  Truelsen,  president 

Board  of  Public  Works,  Duluth,  Minn.,  and  J.  A.  L. 

Waddell,  consulting  engineer. 
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(11)  Argument  of  J.  W.  Miller,  harbor  master  port  of  Duluth. 

(12)  Argument  of  Captain  Alexander  McDougall. 

(13)  Argument  of  Vessel  Owners’  Association. 

(Id)  Argument  of  Lake  Carriers’  Association  by  its  delegates, 
W.  Livingston,  Jr.,  James  Davidson,  Charles  H,  Keep. 

(15)  Telegraphic  protest  of  vessel  owners  of  Buffalo,  N.  Y. 

(16)  Argument  and  protest  of  vessel  owners  of  Milwaukee, 

Wis. 

(17)  Protest  of  Joseph  Austrian,  of  Chicago,  Ill.,  manager 

Lake  Michigan  and  Lake  Superior  Transportation 
Company. 

(18)  Request  of  F.  C.  H.  Arntz  and  L.  E.  Sangdahl,  of  Mil¬ 

waukee,  Wis.,  that  their  plans  for  a  bridge  be  consid¬ 
ered. 

There  is  also  inclosed  a  map*  of  the  harbor  of  Duluth, 
Minn. 

All  of  which  is  respectfully  submitted. 

O.  M.  POE, 

Colonel,  Corps  of  Engineers. 
WILLIAM  LUDLOW, 
Major,  Corps  of  Engineers. 
W.  A.  JONES, 

Major,  Corps  of  Engineers. 

Brig.  Gen.  THOMAS  L.  CASEY, 

Chief  of  Engineers,  U.  S.  A. 


1.  DESCRIPTION  OF  PROPOSED  LIFT  BRIDGE  ACROSS  SHIP 

CANAL  AT  DULUTH,  MINN. 

This  bridge,  as  shown  by  the  accompanying  plans,  is  de¬ 
signed  to  consist  of  a  simple  truss  span,  257  feet  long  between 
centers  of  bearings,  so  supported  and  constructed  as  to  allow 
of  being  raised  vertically  to  a  sufficient  height  to  permit  the 
largest  lake  vessels  to  pass  unobstructed  through  the  canal,  the 
clear  width  of  which,  250  feet,  will  not  be  reduced. 
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The  distance  from  the  surface  of  the  water  in  the  canal  at 
its  ordinary  stage  to  the  lowest  part  of  the  bridge,  when  it  is 
raised  to  its  highest  position,  will  be  about  140  feet;  and  the 
corresponding  distance  for  the  lowest  position  of  the  structure 
will  be  about  7  feet. 

At  each  side  of  the  canal  there  will  be  a  strong,  well- 
braced,  and  guyed  tower  about  195  feet  high  above  the  miter 
level;  carrying  at  its  top  built  steel  and  iron  pulleys  15  feet  in 
diameter.  Over  these  pulleys  48  steel -wire  ropes  1 J  inches  in 
diameter  will  pass;  one  end  of  each  of  these  ropes  will  be  at¬ 
tached  to  an  end  pin  of  the  truss,  and  the  other  end  to  one  of 
the  counterweights,  which  counterweights  will  be  so  propor¬ 
tioned  as  to  just  balance  the  dead  weight  of  the  span.  The 
weight  of  the  cables  is  counterbalanced  by  that  of  the  cast- 
iron  chain  shown  on  sheet  No.  1  of  the  accompanying  draw¬ 
ings. 

On  account  of  this  counterbalancing  all  the  work  that  the 
operating  machinery  will  have  to  do  will  be  to  overcome  the 
friction,  inertia  of  the  mass,  and  the  varying  dead  weight  of 
the  bridge,  due  to  dirt,  snow,  water,  etc.  It  is  intended,  how¬ 
ever,  that  the  bridge  shall  at  all  times  be  kept  as  free  as  prac¬ 
ticable  from  the  two  former;  and  the  latter  can  be,  to  a  great 
extent,  compensated  by  keeping  on  the  ends  of  the  approaches 
small  weights  either  to  attach  to  the  under  side  of  the  main 
counterweights  or  to  place  on  the  ends  of  the  span,  according 
to  whether  the  latter  is  heavier  or  lighter  than  usual. 

All  moving  parts  will  be  so  designed  as  to  reduce  fric- 
iton  to  a  minimum. 

The  power  required  to  raise  and  lower  the  bridge  will  be 
supplied  by  two  electric  motors,  either  of  which  will  suffice  to 
operate  the  machinery;  the  second  one  is  to  act  as  a  reserve. 

From  20  to  30  horse  power  will  be  required  to  operate 
the  bridge,  according  to  the  intensity  of  the  wind  pressure, 
provided  the  weight  of  the  structure  be  balanced.  Should  the 
weight  be  not  properly  balanced  the  power  required  would  be 
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increased  or  the  velocity  would  be  decreased.  There  will  be, 
though,  a  reserve  of  power  in  each  motor  which  can  be  drawn 
on  when  the  conditions  for  operating  are  most  unfavorable; 
and  it  will  be  always  practicable  to  throw  the  reserve  motor 
into  gear  to  meet  emergencies. 

The  electrical  energy  will  be  supplied  to  the  motors  from 
the  power  house  of  the  electric  railway,  some  8,000  feet  dis¬ 
tant,  by  means  of  a  special  wire;  and  to  provide  for  the  shut¬ 
ting  down  of  the  engines,  when  the  line  is  not  in  operation  be¬ 
tween  the  hours  of  midnight  and  5  a.  m.,  there  will  be  a  stor¬ 
age  battery  of  ample  proportions  adjacent  to  the  bridge. 

The  calculated  time  for  raising  the  bridge  to  the  full 
height  and  lowering  it  again  is  live  minutes;  but  it  is  probable 
that  by  using  some  of  the  surplus  energy  of  the  motor,  or  by 
employing  both  motors  together,  this  time  could  be  reduced. 
It  would  not  be  advisable,  though,  to  increase  the  velocity 
much  above  that  assumed,  which  is  1  foot  per  second. 

The  revolutions  of  the  armatures  will  be  communicated  by 
worm  (rear  to  a  shaft  on  which  are  keyed  two  5-foot  wheels  or 
drums  having  on  their  peripheries  spiral  grooves  for  coiling  up 
the  four  steel  wire  rope  cables,  each  of  which  is  fastened  atone 
end  to  the  top  of  the  tower,  at  the  other  to  the  masonry  of  the 
pier,  and  at  the  middle  to  the  operating  drum.  These  ropes 
are  kept  taut  at  all  times  by  adjusting  rods  at  top  and  bottom. 
At  each  end  and  on  the  top  of  the  span  are  two  wheels  that 
serve  as  guides  for  the  cables.  The  modus  operandi  of  said 
cables  can  be  understood  by  examining  the  drawings,  which 
show  how  they  cross  each  other  on  one-half  of  the  bridge  and 
run  parallel  to  each  other  on  the  other  half,  so  that  by  turning 
the  operating  drum  in  one  direction  the  bridge  will  ascend,  and 
by  turning  it  in  the  other  direction  it  will  descend.  In  case  of 
accident  to  the  machinery  the  span  can  be  raised  or  lowered 
slowly  by  hand  power  applied  to  a  capstan  that  can  be  placed 
on  the  railroad  track  about  mid-span. 

The  approximate  weight  to  be  lifted  is  950,000  pounds, 
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Consequently  that  of  the  counterweight  must  be  also  950,000 
pounds.  As  the  weight  of  the  wire  cables  and  the  cast-iron  coun¬ 
terbalancing  chains  is  about  62,000  pounds,  the  total  moving 
weight  will  be  1,962,000  pounds,  or  a  little  less  than  1,000 
tons. 

At  the  top  and  bottom  of  towers  there  will  be  hydraulic 
buffers  capable  of  bringing  the  structure  to  rest  from  its  maxi¬ 
mum  velocity  without  injurious  shock;  or  else  some  equally 
effective  method  of  accomplishing  this  result  will  be  adopted. 

After  the  bridge  is  down  it  will  be  held  in  place  by  lock- 
in°*  o-ear  attached  to  the  ends  of  the  span  and  operated  from 
the  machinery  house. 

The  bridge  will  1)3  steadied  while  in  motion  by  rollers  at 
top  and  bottom,  as  shown  on  the  drawings,  pressing  against 
the  flush  surfaces  of  the  main  columns,  and  providing  against 
excessive  friction  from  both  transverse  and  longitudinal  wind 
pressure.  With  no  wind  pressure  acting  the  rollers  for  trans¬ 
verse  wind  loading  do  not  touch  the  columns,  but  those  for 
longitudinal  loading  touch  the  columns  at  all  times,  being 
pressed  against  them  by  springs.  This  detail  is  necessitated  by 
the  contraction  and  expansion  of  the  trusses. 

There  will  be  brakes  on  the  operating  drums  for  checking 
the  speed  and  for  holding  the  bridge  at  any,  desired  height  in 
case  of  there  being  an  unbalanced  load  sufficiently  great  to  set 
the  bridge  in  motion.  This  brake,  however,  will  not  ordina¬ 
rily  be  required,  as  the  same  effect  can  be  obtained  by  revers¬ 
ing  the  electric  current. 

There  will  be  in  the  machinery  house  a  upeeper”  or  ap¬ 
paratus  that  aviU  indicate  when  the  lowest  part  of  the  structure 
has  risen  high  enough  to  clear  the  masts  of  approaching  ves¬ 
sels.  This  peeper  is  simple  in  its  design  and  is  covered  by  a 
patent. 

In  proportioning  the  cables  that  sustain  the  weight  of  the 

bridge  an  unusually  large  factor  of  safety,  viz.:  ten,  has  been 

♦ 

adopted. 
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The  diameter  of  the  operating  cables  is  seven-eighths  of 
an  inch,  which  gives  also  a  large  safety  factor. 

As  can  be  seen  by  the  drawings,  the  bridge  is  designed  to 
carry  wagons  and  motors  outside  of  the  trusses,  and  railway 
trains  and  pedestrians  inside  of  same,  but  the  pedestrians  will 
.  have  to  pass  beneath  the  inclined  end  posts  and  diagonally 
across  the  wagon  ways  to  the  sidewalks  on  the  approaches. 
There  can  be  no  serious  objection  to.  turning  the  pedestrian 
travel  across  the  wagon  ways,  as  it  must  cross  them  sooner  or 
later  in  order  to  reach  the  sidewalks  of  the  streets.  The  dis¬ 
tance  between  central  planes  of  trusses  will  be  25  feet,  and  the 
width  of  bridge  from  center  to  center  of  exterior  hand  rails 
about  52  feet.  The  center  depth  of  truss  will  be  47  feet.  The 
live  load  will  consist  of  a  train  composed  of  two  engines  fol¬ 
lowed  by  cars  weighing  3,000  pounds  per  linear  foot,  accord¬ 
ing  to  Waddell’s  standard  train  loads,  class  Z;  also  a  highway 
live  load  of  100  pounds  per  square  foot  of  floor.  The  com¬ 
bined  load  for  the  trusses,  however,  will  be  reduced  to  4,200 
pounds  per  linear  foot.  The  stringers  and  cantilever  brackets 
of  the  wagon  ways  will  be  proportioned  to  carry  electric  cars. 
18  feet  long,  each  weighing  30,000  pounds,  and  having  two 
pairs  of  wheels.  The  assumed  wind  pressure  is  30  pounds  per 
square  foot  on  the  exposed  surface  of  the  structure,  including 
both  trusses,  when  the  bridge  is  closed,  reduced  to  25  pounds 
per  square  foot  for  the  bridge  open. 

Each  tower  will  consist  of  two  main  columns  and  two 
rear  columns,  with  bracing  on  all  four  faces.  From  the  tops 
of  the  main  columns  will  extend  guys  of  steel  eye-bars  attached 
to  anchor  piers  and  furnished  with  adjustments.  The  wind 
pressure  is  assumed  to  divide  equally  between  the  windward 
guy  and  the  bracing  between  main  columns.  Near  the  top  of 
the  tower  are  two  girders  to  support  a  timber  platform,  which 
will  carry  the  counterweights  until  the  bridge  is  swung,  and 
which  will  serve  afterwards  to  support  said  weights  when  the 
main  cables  of  the  bridge  are  being  adjusted  or  replaced. 
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The  counterweights  will  consist  of  masses  of  cast  iron  10 
inches  wide,  12  inches  high,  and  10  feet  long,  strung  on 
wrought  iron  rods  that  attach  by  rockers  to  the  cables  above, 
as  shown  on  the  drawings. 

All  metal  in  the  structure  is  to  be  steel,  except  for 
adjustable  members,  which  are  to  be  wrought  iron,  and  por¬ 
tions  of  the  machinery  and  the  counterweights,  which  are  to  be 
of  cast  iron. 

The  substructure  will  consist  of  masonry  piers  resting  on 
pile  foundations,  as  shown  on  sheet  No.  1. 

The  entire  design  will  be  made  in  accordance  with  the  best 
modern  practice  in  American  bridge  engineering. 

Respectfully  submitted, 

J.  A.  L.  WADDELL, 

Chief  Engineer. 


2.  LETTER  OF  MR.  THOMAS  E.  BROWN,  CONSULTING  EN¬ 
GINEER. 

March  18,  1892. 

Gentlemen: — At  the  request  of  Mr.  J.  A.  L.  Waddell, 
Chief  Engineer,  I  have  examined  the  plans  of  the  proposed 
lift  bridge  for  canal  at  Duluth,  Minn,  and  have  revised  the  cal- 
dilations  of  power,  etc. 

I  find  the  plans  feasible  and  practicable,  and  the  machinery 
proposed,  while  novel  in  its  application,  to  be  of  a  well  known 
type,  such  as  is  in  common  use,  and  such  as  could  be  guaran¬ 
teed  by  the  makers. 

The  problem  presents  no  mechanical  difficulties;  and  there 
can  be  no  doubt  that  a  bridge  built  on  the  proposed  plan,  of 
good  materials  and  workmanship,  would  be  successful  and  safe 
in  operation. 

Yours,  very  respectfully, 

THOS.  E.  BROWN,  JR. 
Board  of  United  States  Engineers. 
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3.  .LETTER  OF  OTIS  BROTHERS,  MAKERS  OF  ELEVATORS  AND 

HOISTING  MACHINERY. 

New  York,  March  18,  1892. 
Dear  Sir: — We  have  examined  the  plans  of  the  proposed 
bridge  for  Duluth,  Minn.,  and  find  that  the  type  of  machinery 
for  the  operation  of  the  bridge  is  such  as  we  use  commonly  in 
connection  with  our  electric  elevators,  of  which  Ave  ha\re  very 
many  in  successful  operation. 

The  method  of  Avinding  ropes  on  drums  by  means  of 
motors  and  worm  gears,  and  the  method  of  countei  balancing, 
as  Avell  as  the  compensation  of  the  weight  of  the  ropes  by 
chains,  are  all  well  known  methods  and  in  use  by  us;  and  Ave 
would  be  pleased  to  make  you  a  proposal  to  furnish  the  ma¬ 
chinery,  motors,  etc.,  etc.,  and  will  give  you  our  usual  guaran¬ 
tees  as  to  workmanship,  materials  and  performance. 

Yours  truly, 

OTIS  BROTHERS  &  CO. 

J.  A.  L.  WADDELL,  Esq., 

Chief  Engineer  Duluth  Lift  Bridge. 


4.  A  LETTER*  OF  MR.  K.  BRYAN,  CHIEF  ENGINEER  HALE 

ELEVATOR  COMPANY. 

Detroit,  Mich.,  March  22,  1892. 

Dear  Sir: — After  a  careful  examination  of  your  plans  for 
the  lifting  machinery  of  the  Duluth  bridge,  I  am  satisfied  that 
the  plan  is  a  most  practicable  one,  and  insures,  without  doubt, 
the  satisfactory  lifting  of  the  bridge  under  the  most  unfavor¬ 
able  conditions.  And,  in  fact,  nothing  short  of  a  most  extra- 
ordinary  combination  of  circumstance^,  Avhich  combination  of 
circumstances  does  not,  from  the  testimony  at  yesterday  s  heai 
ing  before  the  Board  of  Engineers  now  sitting,  yet  seem  to  have 
arisen.  Your  provision  of  duplicate  machineiy  foi  lifting  the 
bridge,  so  arranged  as  to  operate  singly  or  coupled,  insures  in 
case  of  emergency,  that  the  bridge  can  be  gotten  out  of  the  Avay 
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of  a  vessel  in  an  exceedingly  short  space  of  time,  viz. :  about 
three-quarters  of  a  minute. 

With  regard,  further,  to  the  constant  availability  of  the 
machinery,  the  Hale  Elevator  Company,  of  Chicago,  stands 
ready,  should  they  undertake  the  construction  of  such  machin¬ 
ery,  to  guarantee  its  operation.  The  problem  is  not  a  difficult 
one,  and  the  machinery  we  would  propose  to  furnish  would  be 
simply  an  enlarged  engine,  etc.,  of  the  same  type  we  are  con¬ 
stantly  using  for  elevator  work,  and  hundreds  of  which  are  in 
satisfactory  working  order  to-day,  and  have  been  for  a  long 
time.  Yorus  truly, 

KENNEELEY  BEY  AN, 
Chief  Engineer,  Hale  Elevator  Company, 
J.  A.  L.  WADDELL,  Esq.,  C.  E., 

Chief  Engineer,  Duluth  Lift  Bridge, 


5.  ARGUMENT  OP  MR.  HENRY  TRUELSEN,  PRESIDENT 
BOARD  PUBLIC  WORKS,  DULUTH,  MINN. 

Office  of  the  Board  of  Public  Works,  ) 

City  of  Duluth.  Minn.,  March  18,  1892.  \ 

Gentlemen: — As  president  of  the  Board  of  Public  Works 
and  appointed  as  one  of  the  committee  to  appear  before  your 
honorable  Board,  allow  me  to  make  a  few  remarks  in  regard  to 
the  construction  of  the  lift  bridge,  the  plans  of  said  bridge 
having  been  selected  by  the  Board  of  Public  Works  and  ap¬ 
proved  by  the  common  council  out  of  twenty-one  plans  which 
were  submitted  to  them  in  competition  as  the  most  feasible? 
surest  and  quickest  of  operation;  and  for  the  approval  of  said 
plan,  application  was  made  by  the  City  of  Duluth  to  the  hon¬ 
orable  Secretary  of  War,  and  your  honorable  Board  having 
been  appointed  to  hear  the  evidence  and  consider  said  plans 
and  report  your  findings,  whether  or  not  in  your  opinion  this 
bridge  will,  when  built,  in  any  way  interfere  with  the  free  and 
uninterrupted  travel  of  vessels  entering  the  harbor  of  the  Cities 
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of  Duluth  and  Superior,  I  expect  that  we  shall  be  able  to  show 
that  the  plans  which  have  been  submitted  to  your  honorable 
Board  will  prove  to  your  satisfaction  that  no  possible  incon- 
venienc,  danger  or  delay  could  result  to  the  shipping  interests, 
and  with  all  precautions  provided  by  our  engineer  in  charge, 
in  case  any  part  of  said  bridge  should  give  way,  will,  I  think, 
prove  to  you  that  it  is  the  most  feasible  and  reliable*  plan  of  a 
bridge  that  could  be  designed  for  the  place. 

It  will  not  be  necessary  for  me  to  go  into  the  details  of 
Mr.  Waddell’s  plans;  these  will  be  explained  sufficiently  by  him¬ 
self,  so  that  anything  I  may  say  could  not  add  to  the  infor¬ 
mation  you  will  obtain  from  him,  and  with  your  permission  I 
will  briefly  refer  to  the  objections  raised  by  the  vessel  owners, 
claiming  as  they  do  that  it  would  be  detrimental  to  their  inter¬ 
ests  to  allow  the  building  of  a  bridge  across  the  Duluth  Ship 
Canal,  and  the  reasons  they  advance  are  various,  and  no  doubt 
should  receive  your  careful  consideration.  But,  gentlemen,  you 
must  bear  in  mind  that  it  is  an  admitted  fact  that  vessel  owners' 
are  opposed  to  any  and  all  bridges  on  general  principle,  and,  in 
order  that  no  possible  delay  should  occur  to  their  vessels,  they 
for  selfish  reasons  see  all  imaginary  dangers  to  their  floating 
property  where  there  are  none.  Being  blinded  to  the  real 
facts  in  the  case  on  account  of  their  own  self-interests,  fur 
which  the  interests  of  every  other  class  of  citizens  must  give 
way,  it  looks  to  me  very  much  as  if  they  imagined  that  the 
waters  of  the  lakes,  rivers  and  harbors  are  their  undisputed 
domain,  and  no  matter  how  the  general  public  may  suffer  or 
be  inconvenienced  must  not  be  considered,  but  they  themselves 
must  not  suffer  any  loss  of  time. 

It  seems  that  they  are  rather  selfish  in  their  demands  and 
the  sooner  that  they  find  that  the  general  public  has  rights 
which  even  the  Lake  Carriers’  Association  and  ship  owners  in 
generabmust  respect,  the  better  it  will  be  for  all  classes  of  citi¬ 
zens  living  in  cities  and  towns  bordering  on  our  lakes  and  rivers. 

I  have  no  other  desire  than  to  see  justice  done  in  this  matter 
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to  all  parties,  and  that  is  all  the  citizens  of  Duluth  ask  of  your 
.  honorable  Board,  and  I  have  no  doubt  of  your  ability  to  de¬ 
cide  this  question  on  its  merits,  and  the  reason  I  have  referred 
to  the  opposition  was  to  show  that  self-interest  was  their  motive 
and  a  party  is  apt  to  be  blinded  to  the  real  facts  in  controversy 
where  self  interest  is  at  stake. 

Time  and  again  we  have  been  told  what  great  things  have 
been  done  by  vessel  owners  for  the  upbuilding  of  Duluth,  and 
while  I  will  give  due  credit  to  them,  a  great  many  other  factors 
have  entered  into  the  natural  conditions  in  the  upbuilding 
of  Duluth  and  Superior,  and  must  receive  due  credit  and  are 
entitled  to  the  same  recognition  as  the  interest  of  shipowners. 
The  City  of  Duluth  has  attained  her  commercial  standing  from 
her  geographical  location.  Being  located  on  the  head  of  Lake 
Superior,  the  extreme  lake  terminal  to  the  west,  it  was  natural 
that  a  large  city  would  some  day  be  built  on  the  head  of  Lake 
^Superior,  because  it  is  here  where  the  extreme  navigable  waters 
and  rail  would  meet,  and  as  fast  as  the  country  to  the  west  de¬ 
veloped  so  would  the  commerce  of  Duluth  increase,  and  it  is 
due  to  the  location  of  Duluth  that  lake  and  rail  commerce  has 
increased  to  such  large  proportions  as  statistics  show. 

But  the  main  factor  in  the  upbuilding  of  Duluth  was  the 
building  of  railroads  opening  up  to  communication  the  fertile 
lands  of  Minnesota,  Dakota,  Iowa,  etc.,  making  the  country 
Avest  of  the  Banning  line  tributary  to  Duluth.  But  still  other 
factors  have  entered  into  the  upbuilding  of  Duluth,  and  those 
were  the  push  and  business  ability  of  our  western  business  men 
in  the  building  of  elevators,  docks,  and  Ava rehouses.  This  made 
it  possible  to  handle  the  Avheat,  flour,  coal,  and  merchandise 
brought  into  and  shipped  out  of  port  by  rail  and  vessel,  and  as 
the  country  Avest  of  us  developed,  so  increased  the  railroads  in 
number  and  capacity,  and  also  the  vessel-cairying  capacity. 
Noav  Avhen  Ave  are  told  that  the  vessels  carrying  the  freight 
to  and  fro  have  built  up  Duluth,  Ave  must  take  it  Avith  due 
alloAvances.  Had  it  not  been  for  the  railroads  and  facilities 
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provided  by  our  business  men  for  receiving  and  shipping,  no 
Lore  boats  would  come  to  Duluth  and  Superior  to-day  than 
twenty-five  years  ago,  when  an  occasional  boat  would  bring 
some  supplies  for  a  few  pioneers  then  living  at  the  head  of  the 
lakes.  So  we  may  safely  say  that  a  great  many  factors  enter 
into  the  upbuilding  of  a  commercial  city,  and  no  one  factoi 
must  claim  and  cannot  expect  the  right  to  be  alone  entitled  to 
consideration  and  that  everything  else  must  give  way  for  t  leu 
individual  benefit. 

Now,  let  me  briefly  state  for  your  consideration  what  posi¬ 
tion  the  City  of  Duulth,  or  its  people,  occupy  in  t tie  matter 
under  controversy.  I  claim  that  the  people  of  the  City  of 
Duluth  are  more  vitally  interested  in  not  in  the  least  having 
any  impediment  or  obstruction  in  the  way  of  navigation  than 
even  the  vessel  owners,  and  it  is  essential  to  our  present  and 
future  welfare  that  all  facilities  for  our  rapidly  increasing  trade 
as  regards  both  railroads  and  vessels  should  be  so  extended  as 
to  meet  the  demands,  and  it  is  in  view  of  such  extension  t  ia 
the  people  of  Duluth  desire  to  bridge  the  canal  and  bring  in 
most  valuable  property  on  the  head  of  the  lake,  viz. :  Minnesota 
Point  into  close  communication  and  thereby  give  mcieasec 
facilities  for  railroad  terminals,  docks,  manufactories 
and  for  shipping.  If  the  citizens  of  Duluth 

would  feel  that  by  building  a  bridge  across  the  ca¬ 
nal  would  mean  an  obstruction  to  our  harbor  they 

would  not  for  a  minute  entertain  such  a  proposition,  and  I  as 
one  of  the  committee  elected  by  the  Common  Council  of  the 
city  would  not  be  here  before  your  honorable  Board  urging  tie 
favorable  consideration  of  our  plans.  But  while  the  city  is  in¬ 
terested  to  lay  no  obstruction  in  the  way  of  navigation,  she  is 
also  very  much  interested  in  extending  to  the  several  railiow  s 
now  in  course  of  construction  all  facilities  for  cheap  terminals, 
and  they  can  only  be  had  by  making  Minnesota  Point  available 
for  railroad  purposes  and  thereby  adding  seven  miles  of  the 
finest  dock  frontage  to  our  beautiful  harbor,  and  if  this  dock 
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front  is  impro/ed,  miking  a  system  of  slips  us  on  the  north 
side  of  our  harbor,  it  would  add  thirty  odd  miles  of  dock  front 
to  our  harbor  and  would  give  us  the  finest  railroad  terminals 
in  the  United  States,  and  all  this  dock  front  would  be  in  close 
proximity  to  both  Duluth  and  Superior  entrances. 

Along  Minnesota  Point,  the  bottom  of  the  bay  being  of  clear, 
clean,  coarse  sand,  docks  could  be  built  at  a  great  deal  less  cost 
than  at  any  other  part  of  our  harbor,  and  with  railroad  facili¬ 
ties  would  at  once  bring  this  valuable  property  into  use,  and 
in  place  of  this  bridge  being  detrimental  to  interests  of  vessel 
owners,  would  prove  a  great  benefit  in  the  saving  of  time  in  making 
landings,  and  Minnesota  Point  forming,  as  it  does,  a  natural 
breakwater,  no  storms  would  at  any  time  imperil  vessels  lying 
at  the  dock,  as  is  now  the  case  when  a  heavy  northeaster  is 
blowing,  and  vessels  lying  along  the  docks  at  the  west  side  of 
the  harbor  are  at  times  in  great  peril. 

Therefore,  let  me  say  that  the  gentlemen  interested  in  the 
carrying  trade  who  have  come  before  your  honorable  Board  to 
oppose  the  building  of  our  bridge  are  doing  themselves  a  great 
injury,  and  I  hope  that  after  fully  considering  this  matter  they 
may,  for  their  own  benefit,  be  allowed  to  withdraw  their  oppo¬ 
sition,  and  I  would  urge  upon  you  gentlemen  of  this  nonorablc 
Board  to  carefully  consider  our  plans  and  consider  the  interests 
of  Duluth,  the  interests  of  the  railroads  who  are  about  to  enter 
Duluth  and  desire  terminals  at  low  cost,  and  which  Duluth 
could  not  furnish  at  any  cost  unless  Minnesota  Point  is  made 
available  for  railroad  and  manufacturing  purposes.  Iam  per¬ 
fectly  satisfied  to  leave  this  whole  matter  in  your  hands  feeling 
that  you  may  decide  this  matter  without  fear  or  favor  and  with 
due  regard  to  justice  to  all  parties  interested,  and  I  will  add, 
should  this  bridge  at  any  time  prove  the  least  obstruction  to 
navigation,  the  people  of  Duluth  will  be  the  first  to  ask  for  its 
removal. 

Board  of  United  States  Engineers. 
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6.  ARGUMENT  OP  THE  CITY  COUNCIL  OF  DULUTH  BY  AL¬ 
DERMAN  CHARLES  A  LONG. 

Lying  directly  in  front  of  the  City  of  Duluth  is  a  strip  of 
land  projecting  out  from  the  main  land  7-J  miles,  long,  and 
within  dock  lines  over  1,600  feet  in  width,  comprising  a  total 
area  of  upwards  of  2,000  acres.  All  of  this  immense  territory 
is  situated,  and  centrally,  too,  within  the  city  limits  of  Duluth. 
At  a  distance  of  three-quarters  of  a  mile  from  its  base  this  strip 
is  separated  from  the  main  land  by  an  artificial  channel  con¬ 
structed  and  paid  for  by  the  citizens  of  Duluth,  and  which  is 
known  as  the  Duluth  Canal,  furnishing  one  of  two  means  of 
ingress  and  egress  to  the  Duluth  Harbor.  The  land  occupied 
by  the  said  canal  belongs  partly  to  the  city  and  partly  to  pri¬ 
vate  individuals.  All  of  its  navigable  waters  are  within  the  limits 
of  State  of  Minnesota.  It  has  been  maintained  by  the  Courts 
that  across  this  canal,  or  any  body  of  navigable  water  within 
the  limits  of  the  State,  the  State  has  authority  to  construct,  or 
delegate  to  others  the  authority  to  construct,  a  bridge,  and  that 
jurisdiction  over  such  waters  is  not  vested  in  the  United  States 
Government. 

The  construction  and  continued  maintenance  of  this  canal 
has  retarded  improvements  of  every  nature  and  description  on 
this  strip;  has  deprived  the  City  of  Duluth  of  between  twenty 
and  thirty  miles  of  dock  frontage  on  its  harbor  side,  necessi¬ 
tating  a  tortuous  course  up  the  bay,  through  at  present  three, 
and  in  the  near  future  probably  six,  bridges,  thus  scattering 
the  business  over  an  unnecessarily  wide  expanse  of  territory, 
and  throwing  many  difficulties  in  the  way  of  prompt  handling 
of  our  import  and  export  trade.  The  topographical  situation 
of  Duluth  is  somewhat  peculiar.  The  amount  of  territory  in 
the  central  portion  available  for  the  use  of  docks,  elevators, 
railroad  yards  and  tracks,  and  manufacturing  establishments  is 
extremely  limited.  It  is  universally  conceded,  even  by  those 
who  in  this  matter  are  its  fiercest  opponents,  that  the  allowing 
of  this  immense  and  valuable  territory  to  remain  idle  would  be 
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m  policy  suicidal,  pot  alone  to  Duluth,  but  to  all  the  vast  in¬ 
terests  of  the  great  Northwest. 


Various  gentlemen  and  associations  connected  with  the 
vessel  interests,  and  possessed  of  strong  and  immovable  preju¬ 
dices  against  anything  whatsoever  in  the  nature  of  a  bridge, 
on  general  principles,  have  seen  tit  to  make  the  one  proposed  no 
exception  to  the  rule. 

We  appear  before  you  clearly  invested  with  the  legal  right 
to  construct  this  bridge  over  this  canal.  It  is  not  our  wish, 
however,  to  unnecessarily  antagonize  the  vessel  interests  as  a 
whole  or  in  part.  You  have  had  tiled  before  you  written  ob¬ 
jections  from  Capt.  Alex.  McDougall,  The  Cleveland  Vessel 
Owners’  Association,  and  The  Lake  Carriers’  Association  of 
Buffalo.  In  addition  to  communications  the  representatives  of 
th  ese  objectors  here  present  have  had  the  most  ample  oppor¬ 
tunity  and  liberty  given  to  them  by  your  honorable  Board  to 
make  more  clear  and  explicit  their  objections,  after  a  study  of 
the  plans  of  said  bridge  and  adequate  explanations  by  the  engi¬ 
neer  m  charge. 


Indeed,  we  say  that  the  courtesy  and  fairness  which  has 
characterized  this  hearing  on  the  part  of  your  honorable  body 
is  a  matter  of  extreme  gratification  to  ourselves  and  we  doubt 
not  to  all  parties  concerned. 

Now  let  us  consider  seriatim  the  objections  submitted, 
verbally  and  in  writing*. 

In  the  case  of  Captain  McDougall  it  may  be  well  to  state 
that  although  a  resident  of  Duluth,  the  bulk  of  his  interest  lies 
within  the  rival  city  of  Superior,  Wis.,  across  the  bay,  a  city 
which  in  its  insane  jealousy  of  Duluth  has  constantly  and  per¬ 
sistently  opposed  by  every  means  in  its  power  every  project 
set  on  foot  by  the  people  of  Duluth  tending  to  advance  the 
growth  of  her  commercial  interests,  whether  the  growth  of 
those  interests  at  Duluth  jeopardize  the  welfare  of  Superior  or 
not. 

Air.  McDougall  says  that  but  200  people  reside  on  this  strip. 
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There  are  nearly  600,  as  shown  by  the  fact  that  at  the  last 
municipal  election  the  registry  showed  ninety-eight  registered 
voters.  To  the  silly  argument  the  promoters  of  this  enter¬ 
prise  are  people  who  have  some  political  inteiest  in  the  city  and 
own  most  of  the  property  on  the  island  of  Park  Point  and  want 
to  increase  its  value  by  hampering  the  shipping  interests  with 
a  serious  obstruction,  we  desire  to  enter  a  -flat  denial.  If  a 
vote  of  the  people  of  Duluth  at  large  could  be  taken  at  this  time 
on  the  advisability,  if  not  the  absolute  necessity  of  the  immedi¬ 
ate  building  of  this  bridge,  at  least  ninety-five  per  cent,  of  the 
vote  would  be  in  its  favor.  It  resolves  itself  simply  into  a 
question  as  to  whether  or  not  it  is  worth  while  and  for  the  best 
interest  of  the  city  to  bring  into  its  immediate  connection  with 
it,  thousands  of  acres  of  land,  available  for  all  business  pur¬ 
poses,  by  the  construction  of  a  bridge  presenting  absolutely  no 
obstacle  whatever,  to  the  passage  of  vessels  at  all  times  and 
and  seasons,  and  under  the  most  unfavorable  conditions  with 
perefect  safety. 

Is  there  a  city  in  this  country  similarly  situated  that  would 
have  allowed  a  matter  of  such  vital  moment  to  lie  so  long  foi- 
gotten  ? 

In  objection  3  of  Captain  McDougaU’s  paper,  we  would 
say  that  at  the  time  of  the  storms  referred  to,  the  canal  was 
less  than  one-fourth  of  its  present  width,  and  provided  with  no 
safeguard  whatever.  The  conditions  which  prevail  to-day 
would  render  utterly  impossible  such  occurrences  as  he  re¬ 
fers  to. 

The  captain  states  that  4 ‘through  this  canal  there  entered 
in  1891  over  200  different  steamers  and  vessels  worth  more 
than  $30,000,000,  and  the  idea  that  such  a  channel  should  be 
obstructed  and  so  much  vessel  property  endangeied  simply  to 
advance  the  interest  of  a  few  real-estate  speculators  is  ridicu¬ 
lous  in  the  extreme.” 

Your  committee  who  are  here  to  advocate  favorable  ac¬ 
tion  on  the  part  of  the  Government  and  the  construction  of  the 
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bridge,  indignantly  deny  the  charge  of  Captain  McDougall, 
that  real  estate  speculators  are  in  the  remotest  way  connected 
with  this  important  question.  The  only  large  property  owner 
known  to  your  relator  as  having  landed  interests  on  Minnesota 
Point  is  opposed  to  bridging  the  canal,  and  is  largely  interested 
in  real  estate  in  our  sister  city  of  Superior,  and  Superior  as 
before  stated  joins  with  Captain  McDougall  in  objecting  to 
the  bridging  of  this  canal.  If  there  is  invested  in  the  carrying 
trade  of  the  lakes  130,000,000,  there  is  also  invested  in  the  va¬ 
rious  railroads  which  focus  at  Duluth  a  capital  so  enormous  as 
to  almost  dwarf  in  comparison  the  figures  quoted.  There  are 
over  16,000  miles  of  railway,  traversing  a  mighty  empire,  ter¬ 
minating  at  Duluth,  representing  a  cost,  with  equipments,  of 
at  least  $25,000  per  mile,  or  a  grand  aggregate  of  over  $400,- 
000,000.  These  railroads  furnish  these  vessels  with  their  car¬ 
goes.  These  interests  make  the  carrying  trade  of  the  lakes 
possible  and  profitable,  have  in  fact  originated  and  main¬ 
tained  it,  by  furnishing  a  constant  stream  of  supplies,  and  are 
entitled  to  a  hearing.  Besides  these,  other  roads  representing 
over  5,000  miles  and  a  further  investment  of  $125,000,000  are 
knocking  at  our  doors.  More  room,  centrally  located,  is  de¬ 
manded  for  their  proper  and  necessary  accommodation. 

The  Northwest,  in  a  single  year,  was  interested  to  the  ex¬ 
tent  of  $35,^00,000  worth  of  w heat  brought  to  Duluth  for 
shipment  by  these  same  railroads.  The  recent  marvelous  dis¬ 
coveries  of  iron  in  the  ranges  adjacent  to  Duluth  have  opened 
the  world’s  eyes  to  the  hidden  wealth  of  ore,  which  in  one 
form  or  another  must  find  its  way  by  vessel  from  Duluth  to 
the  sea.  In  one  single  mine  there  has  been  measured  up  1 0, - 
000,000  tons  of  ore,  worth  at  the  vessel’s  side  $15,000,000. 
This  is  but  one  of  a  dozen  mines  equally  productive.  The  ag¬ 
gregate  of  the  moneyed  interests  involved,  then,  in  having  cen¬ 
trally  located  docks,  elevators,  factories  and  furnaces,  railroad 
yards  and  tracks,  both  for  the  railroads  now  present,  and  those 
which  are  to  come,  foots  up  the  enormous  total  of  over  $700,- 
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000,000.  It  is  this  tremendous  combination  of  interests  that 
Duluth  proposes  to  accommodate  by  bridging  this  canal,  and 
utilizing  this  vast  and  vacant  tract  of  idle  territory  lying  so 
close  to  the  city’s  heart.  These  interests  Duluth  dares  not 
jeopardize  or  imperil.  Are  the  just  claims  of  these  vast  inter¬ 
ests  to  be  ignored  because  timid  vesselmen  set  up  a  supposed 

danger,  where  in  fact,  no  danger  really  exists? 

\ 

We  submit  to  your  honorable  body  that  the  vessel  inter¬ 
ests  have  no  case.  In  a  court  of  law  we  should  move  for  a 
dismissal.  It  is  beyond  their  province  to  dictate  to  Duluth  and 
her  allied  interests  what  the  exact  means  of  communication  be¬ 
tween  this  island,  artificially  made,  and  the  mainland  shall  be. 
It  is  not  a  question  of  tunnel  or  bridge;  it  is  a  question  as  to 
whether  our  proposed  bridge  places  hindrances  or  obstructions 
m  the  way  of  navigation  containing  elements  of  danger  or  a 
menace  to  safety  which  do  not  already  exist.  With  this  bridge 
in  position,  is  there  a  single  vessel  owner  who  would  be  fright¬ 
ened  away  from  Duluth  and  her  abundant  cargoes  by  the  al¬ 
leged  dangers  or  obstructions  which  its  erection  is  imagined  to 
bring  about  only  under  certain  impossible  conditions? 

The  Cleveland  Vessel  Owners’  Association  conceded  the 
urgent  necessity  on  the  part  of  Duluth  of  acquiring  this  addi¬ 
tional  territory  for  business  purposes.  They  claim,  however, 
that  the  question  of  safetv  in  entering  the  harbor  is  of  greater 
importance.  This  we  also  concede,  while  maintaining  dis¬ 
tinctly  that  the  safety  of  every  vessel  entering  our  harbor 
through  this  canal  under  any  ordinary  or  probable  condition  is 
not  abridged  one  iota. 

If  they  admit,  as  they  do,  that  the  harbor  of  Duluth  is 
difficult  to  enter  because  of  the  full  exposure  of  the  winds  and 
seas,  they  must  also  admit  that  every  master  of  a  vessel  ap¬ 
proaching  this  harbor  in  the  midst  of  winds  and  seas  would,  if 
a  faithful  officer,  strive  to  have  his  vessel  under  perfect  con¬ 
trol,  and  would  be  in  the  full  exercise  at  such  times  of  such  ex¬ 
traordinary  resources  as  he  might  be  possessed  of  to  enter  and 
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pass  safely  through  that  canal,  bridge  or  no  bridge.  The  most 
ample  time  and  opportunity  would  thus  be  afforded  to  signal 
such  masters,  as  would  be  done,  whether  the  bridge  was 
opened,  closed,  or  in  any  manner  a  bar  or  hindrance  to  his  en¬ 
trance.  The  proposed  bridge  is  located  about  2,000  feet  from 
the  harbor  entrance.  None  but  steam  vessels  would  attempt 
the  passage  of  this  canal  now  or  then  without  a  tug,  but  so  per¬ 
fect  are  the  provisions  for  opening  the  bridge,  more  than  suffi¬ 
cient  time  would  elapse  between  the  appearance  of  a  vessel  at 
the  canal  entrance,  driven  by  a  storm,  to  admit  of  the  bridge 
being  completely  raised  before  the  vessel  could  cover  half  the 
intervening  distance.  This  bridge  is  intended  to  be  a  perma¬ 
nent,  structure,  but  the  development  which  we  hope  may  ensue 
on  Minnesota  Point  in  consequence  of  its  construction  may  re¬ 
sult  in  its  proving  only  a  temporary  affair,  and  also  in  the  con¬ 
struction  in  the  next  five  or  ten  years  of  one  or  two  tunnels. 
The  most  enthusiastic  vesselman  could  not  do  more  for  the  re¬ 
moval  of  this  bridge  the  moment  it  became  in  any  manner  a 
reasonable  obstruction  to  navigation  than  would  every  citizen 
of  Duluth. 

4/ 

The  vessel  interests  which  make  it  possible  to  utilize 
our  great  waterway  from  Duluth  to  tide  water  have  done  too 
much  for  Duluth  to  ever  merit  or  obtain  anything  but  the 
most  friendly  treatment  and  jealous  care  at  the  hands  of  the 
Duluth  people. 

We  desire  to  impress  upon  your  mind  the  fact  that  in  clear 
weather  vessels  can  be  observed  from  the  bridge  level  ten  miles 
out  at  sea,  and  from  the  top  of  the  tower  over  20  miles.  In 
foggy  weather  this  of  course  would  be  impossible,  but  the 
presence  of  fog  means  absence  of  wind.  We  maintain  in  an¬ 
swer  to  the  Cleveland  vessel  owners’  objections,  that  they  do 
not  obtain  in  this  case,  and  that  the  contemplated  bridge  offers 
no  such  hindrance  or  impediment  to  navigation  as  they  de¬ 
scribe. 

The  Buffalo  Lake  Carriers’  Association  advanced  mainly 
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the  sumo  objections  as  those  submitted  by  the  delegation  from 
Cleveland.  It  possesses  more  merit,  however,  in  that  it  rec¬ 
ommends  the  construction  of  an  extensive  breakwater,  as  is  the 
case  at  most  impotant  lake  harbors.  They  contend,  however, 
that  in  the  time  of  heavy  eastern  gales  it  is  a  difficult  and  dan¬ 
gerous  feat  to  bring  a  big  and  un wieldly  vessel  safely  through 
the  canal.  We  do  not  believe  competent  vesselmen  will  admit 
the  truth  of  this  statement.  In  this  canal,  at  its  present  width 
and  depth,  we  have  never  known  of  any  considerable  difficulty 
in  bringing  a  vessel  of  any  size  through  in  the  most  violent  of 
storms,  but  were  this  true,  the  fact  seems  to  be  blindly  over¬ 
looked  that  there  is  most  excellent  anchorage  outside  the  har¬ 
bor,  besides  the  Superior  entry,  for  use  at  all  times. 

To  their  objections  Nos.  1,  2  and  3  at  the  close  of  their 
communication,  we  have  to  say: 


(1)  It  is  not  true  that  there  is  plenty  of  room  for  docks, 
slips,  etc.,  for  many  years  to  come  at  places  other  than  Minne¬ 
sota  Point,  which  are  centrally  located  and  which  can  he 
reached  without  going  through  one  or  more  bridges  besides  the 

one  we  propose  building  at  the  canal. 

(2)  This  is  no  scheme  in  the  interest  of  a  few  land  owners 

on  Minnesota  Point.  Property  located  there  would  not  en¬ 
hance  in  value;  except  as  improved  and  developed  by  those  to 
whom  it  would  furnish  the  most  usage,  and  these  would  be  the 
buyers,  the  railroads,  and  the  shipping  interests.  The  only 
scheme  about  it  is  that  patriotic  one,  to  remove  all  hindrances 
that  now  retard  the  growth  and  development  of  this  most  mar¬ 


velous  of  cities. 

(3)  We  submit  that  vesselmen  recommending  a  draw¬ 
bridge  inside  of  the  canal  across  the  inside  bay  are  reckoning 
without  a  full  knowledge  of  the  eonsequencess  which  would  un¬ 
deniably  ensue.  Such  a  bridge  would  receive  fully  as  much 
traffic  as  the  one  we  advocate,  must  of  necessity  be  a  swing 
draw,  and  the  same  vessel  before  transacting  all  of  its  business 
within  the  harbor  and  moving  from  dock  to  dock  must  also  of 
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necessity  passthrough  this  bridge,  not  once  only,  but  possibly 
a  dozen  times. 

In  conclusion,  therefore,  we  submit  that  the  premises 
taken  by  all  the  objectors  to  our  proposed  bridge  are  not  tena¬ 
ble,  however  much  so  they  might  be  under  other  conditions 
and  circumstances.  They  are  founded  wholly  and  entirely 
upon  suppositions.  In  the  verbal  arguments  made  before  your 
honorable  body,  exceptions  have  been  taken  to  the  plan  of  the 
proposed  bridge  being  a  novel  and  unusual  one.  We  respect¬ 
fully  ask  that  you  refuse  to  consider  any  objections  whatever 
to  the  plan  of  the  bridge  which  do  no  not  come  from  practical 
mechanical  engineers  fully  competent  to  pass  upon  the  merits 
or  demerits  of  this  or  any  other  bridge  structure.  We  are 
asked  to  suppose  that  the  machinery  will  not  work.  We  have 
the  machinery  in  duplicate;  we  are  asked  to  suppose  that  it 
was  run  by  an  incompetent  man;  incompetency  is  not  yet  at  a 
premium  in  Duluth.  We  are  asked  to  consider  the  unex¬ 
pected  and  unheard-of  event  of  the  presence  at  the  same  time, 
at  the  same  place,  at  the  same  hour,  at  the  same  minute,  of  a 
northeast  wind,  of  a  snowstorm,  of  a  fog,  of  a  rain  freezing  as 
it  falls;  of  a  clear  or  a  cloudy  sky;  of  an  incompetent  sailing 
master;  an  incompetent  bridge  engineer;  the  failure  of  ma¬ 
chinery  to  work,  either  the  original  or  duplicate;  of  all  parties 
losing  their  heads,  of  no  signals  being  given  to  either  vessel  or 
bridge  until  the  bridge  is  ruined  and  the  vessel  sunk  and  the 
canal  obstructed.  We  submit  to  your  honorable  body  that  such 
an  unheard-of  combination  is  preposterous  even  at  Duluth. 

In  all  candor,  can  any  reasonable  man  imagine  anything 
more  improbable  or  impossible  than  such  a  simultaneity  of 
events?  There  is  less  chance  of  any  of  the  suppositious  pos¬ 
sibilities  of  the  dangers  above  cited  happening  as  a  consequence 
of  the  building  of  this  bridge  than  there  is  of  the  vessel  being 
blown  up  in  mid-sea  or  of  the  captain  going  crazy.  We  have 
listened  most  carefully  to  these  objections,  intending  and  de¬ 
siring  to  remove  all  dangers  from  the  realm  of  possibility  to 
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the  domain  of  impossibilty.  We  find,  however,  our  friends, 
the  objectors,  do  not  entertain  the  possible  elements  of  danger 
so  seriously  as  they  do  those  elements  which  are  altogether 
improbable  if  not  absolutely  impossible. 

The  City  of  Duluth  has  announced  its  perfect  willingness 
to  erect  this  bridge  during  the  close  of  navigation,  and  to  operate 
it  under  the  supervision  of  any  Board  of  Government  Engi¬ 
neers  under  any  difficulty  and  in  all  sorts  and  conditions  of 
weather,  making  every  possible  test;  and  if  at  the  end  of  such 
tests  the  bridge  is  pronounced  to  be  in  the  slightest  degree  a 
hindrance  or  obstruction  to  navigation  or  the  great  vessel  in¬ 
terests  of  the  lakes,  the  City  of  Duluth  stands  ready  to  pledge 
itself  in  writing,  upon  the  receipt  of  such  report,  to  remove 
the  bridge  before  the  opening  of  navigation. 

Desiring  to  express  to  you,  gentlemen  of  the  Board,  our 
full  and  unbounded  confidence  in  your  judgment,  and  in  the 
wisdom  of  your  deliberations,  and  thanking  you  again  for  the 
interest  manifested  and  courtesies  extended  all  parties  to  this 
hearing,  we  leave  the  case  in  your  hands. 

In  behalf  of  the  City  Council  of  Duluth. 

Yours  most  respectfully, 

CHAS.  A.  LONG, 

Alderman. 

The  honorable  Board  of  United  States  Engineers. 


7.  ARGUMENT  OF  MR.  S.  E.  SMITH,  CITY  ATTORNEY  OF 

DTJLUTII. 

City  of  Duluth,  ) 

Legal  Department,  Duluth,  Minn,  j 

Gentlemen: — There  is  one  point  upon  which  the  inhabit¬ 
ants  of  Duluth  are  all  united,  and  that  is  the  connection  of 
Minnesota  Point  with  the  main  part  of  the  city.  Minnesota 
Point,  as  is  well  known,  extends  for  7  miles  in  a  southerly 
direction,  separating  the  waters  of  Superior  bay  from  Lake 
Superior.  To  describe  it  tersely,  I  quote  from  William  Sooy 
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Smith,  civil  engineer  of  the  City  of  Chicago,  as  follows:  “Min¬ 
nesota  Point  is  7  miles  long  and  about  one-half  mile  wide,  hav¬ 
ing  an  area  equal  to  9,000  fifty-foot  lots.  Its  surface  is  level 
and  its  shore  end  near  the  business  center  of  the  city.  It 
would  afford  20  miles  of  dock  front  if  cut  into  slips.  The  por¬ 
tion  of  it  lying  southward  of  the  canal  is  now  so  difficult  of 
access  as  to  be  scarcely  available  for  business  purposes.”  No 
one  familiar  with  the  fact  would  think  of  questioning  the  fore¬ 
going  statement.  It  is  also  well  known  that  there  is  but  little 
level  ground  adjacent  to  the  harbor  on  the  Duluth  side.  Im¬ 
mediately  in  front  of  the  city,  cut  off  from  all  commercial  in¬ 
tercourse,  is  a  perfectly  level  territory,  sufficient  in  area  to  ac¬ 
commodate  100,000  inhabitants,  besides  20  miles  of  dock 
frontage,  and  in  addition  railroad  trackage  for  all  time  to  come. 

When  we  consider  that  our  railroad  terminal  facilities  are 
already  limited,  our  dock  privileges  well  occupied  in  the  im¬ 
mediate  vicinity  of  the  city  proper,  while  the  city  continues  to 
grow  with  a  rapidity  astonishing  to  every  new  beholder,  keep¬ 
ing  pace  with,  if  not  excelling,  all  others,  is  it  strange  or  as¬ 
tonishing  that  we  reach  oat  and  try  to  subdue  the  arid  plain 
which  lies  before  us? 

We  must  have  more  territory,  and  we  should  have  that 
which  rightfully  belongs  to  us  and  which  lies  at  our  very  door. 
This  territory  is  a  part  of  our  city,  and  is  under  municipal 
control,  but  is  inaccessible  for  business  purposes,  because  for 
commercial  purposes  a  canal  was  cut  which  severed  it  from  the 
inhabited  portion  of  the  city. 

We  offer  to  bridge  the  canal  at  our  own  cost,  but  recog¬ 
nizing  as  we  do  the  jurisdiction  of  the  Government  over  the 
waters  of  the  great  lakes,  we  appeal  to  the  officials  of  the  Gov¬ 
ernment  for  permission  to  construct  a  bridge  across  the  pres¬ 
ent  canal. 

We  ask  for  permission  to  construct  a  bridge,  because  we 
have  carefully  counted  the  cost,  and  ask  for  that  which  comes 
within  the  measure  of  our  ability  to  pay.  A  tunnel,  we  are 
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advised  by  competent  engineers,  will  cost  1500,000,  while  a 
bridge,  we  are  advised  by  equally  competent  authority,  will 
cost  less  than  half  that  amount.  With  us  it  is  not  only  a  mat¬ 
ter  of  economy,  but  a  matter  of  necessity.  We  must  have  the 
connection,  and  we  must  have  it  at  the  least  possible  cost. 

Some  question  may  arise  as  to  the  right  of  interference  on 
the  part  of  the  Government,  owing  to  the  fact  that  all  of  Min¬ 
nesota  Point  was,  including  that  portion  occupied  by  the  canal, 
patented  to  the  different  individuals  many  years  ago.  In  this 

manner  the  Government  parted  with  its  title.  I  he  canal  was 

no  part  of  the  great  lake,  but  is  an  artificial  channel.  The  land 
after  being  patented  by  the  Government  was  platted  into  lots 
and  sold  °and  resold,  and  some  of  them  are  now  claimed 
by  different  individuals.  It  is  true  that  the  City  of 
Duluth  procured  title  to  most  of  these  lots  and  offered 
to  convey  them  to  the  Government,  but  the  Government 
refused  to  accept  the  conveyance,  and  so  the  title  stands 
in  the  name  of  the  city  to  a  portion  of  the  lots  and  in  the  name 
of  certain  individuals  to  another  portion  of  them.  However, 
we  are  not  here  to  raise  this  question.  Our  appearance  con¬ 
cedes  the  right  of  the  Government  to  direct  in  the  premises, 
and  hence  we  pass  the  point.  The  most  vital  point  in  the  case 
I  am  least  able  to  discuss.  I  refer  to  the  possibility  and  prob¬ 
ability  of  constructing  a  bridge  so  as  in  no  manner  to  prove  a 
hindrance  to  navigation. 

We  believe,  upon  the  authority  of  competent  engineers, 
that  this  can  be  done.  Anything  that  I  might  say  on  this  sub* 
ject  would  have  but  little  if  any  weight  with  this  Board,  but 
but  there  are  gentlemen  present  who  are  thoroughly  compe¬ 
tent  to  discuss  the  subject,  whose  convictions  justify  us  in  be¬ 
lieving  the  project  a  feasible  one. 

Now,  having  thus  briefly  outlined  the  situation,  I  desire 

to  present  some  additional  facts. 

1.  It  was  through  the  foresight,  energy,  and  liberality  of 
our  people  that  a  great  commercial  metropolis  has  been  built 
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at  the  head  of  the  great  chain  of  lakes.  Had  it  not  been  for 
this  there  would  be  no  demand  for  the  vessel  tonnage  now 
seeking  an  outlet  at  Duluth. 

Intimately  connected  with  the  growth  of  our  city  has  been 
the  construction  of  railroads  penetrating  all  the  states  and  ter¬ 
ritories  which  lie  beyond.  These  roads,  brought  about  through 
Duluth  enterprise,  take  up  and  distribute  the  freights  which 
we  have  made  it  possible  for  the  vessel  men  to  handle. 

We  have  constructed  docks  with  the  same  liberality  with 
which  we  have  donated  lands  and  encouraged  railroad  enter¬ 
prises,  endeavoring  to  treat  each  fairly  and  with  the  same  gen¬ 
erosity;  but,  having  in  a  measure  exhausted  our  immediate 
privileges,  we  are  desirous  of  further  bestowing  upon  each 
equal  advantages  by  giving  to  the  vessel  men  a  system  of  dock 
privileges  unequaled  and  unsurpassed  by  any  city  on  the  con¬ 
tinent.  At  the  same  time  it  is  possible  for  us,  by  connecting 
Minnesota  Point  with  the  city  proper,  to  bestow  like  advan¬ 
tages  upon  the  railroad  companies  whose  occupation  of  the 
ground  is  a  necessity  for  carrying  away  the  traffic  of  the  lakes. 
The  two  must  be  connected;  for,  where  land  and  water  meet, 
the  one  must  take  care  of  the  freight  delivered  by  the  other. 

2.  It  is  well  understood  that  the  bottom  of  the  Superior 
Bay  is  free  from  rock  and  stone.  This  has  been  demonstrated 
by  dredging  all  parts  of  it.  A  test  well  over  100  feet  in  depth, 
recently  put  down  at  the  point  where  a  bridge  should  properly 
be  constructed,  has  demonstrated  that  nothing  that  could  inter¬ 
fere  with  successful  and  easy  dredging  can  be  found.  All, 
therefore,  that  is  needed  will  be  the  ordinary  amount  of  com¬ 
paratively  easy  dredging  to  make  the  whole  of  Minnesota 
Point  with  20  miles  of  dock  frontage  easily  accessible  for  all 
vessels  seeking  an  entry  to  Duluth  harbor. 

Much  of  our  present  dock  system,  as  will  be  seen  by  ref¬ 
erence  to  the  plats  exhibited,  is  almost  parallel  with  the  canal 
in  a  prolongated  line.  During  northeast  winds  there  must  of 
necessity  be  more  or  less  exposure  to  the  swell  of  the  water, 


I 


BOARD  OF  PUBLIC  WORKS.  121 

especially  in  the  landing  of  vessels,  all  of  which,  to  reach  the 
docks  on  the  right,  must  make  a  short,  abrupt  turn  in  the  full 
swell  of  a  storm  to  enter  the  several  slips.  On  the  opposite 
side,  along  Minnesota  Point,  if  proper  dredging  be  made,  a 
swing  of  the  vessel  to  the  left  will  at  once  put  it  beyond  the 
swell  and  immediately  behind  Minnesota  Point,  free  from  the 
wind  or  swell  of  the  water. 

3.  Minnesota  Point  for  more  than  a  year  past  has  been 
traversed  with  a  street  railway  which  begins  and  ends  without 
a  terminal.  By  this  I  mean  that  it  starts  at  the  southerly  side 
of  the  ship  canal  and  extends  down  the  point  a  number  of  miles, 
but  cannot  connect  with  the  mainland  in  that  direction  by 
reason  of  the  Superior  entry.  It  is  an  isolated  orphan,  and, 
like  the  Almighty,  it  has  neither  ‘‘beginning  nor  ending;”  yet, 
for  all  this,  it  is  one  of  the  institutions  which  have  come  to 
stay.  Indeed,  this  is  characteristic  of  all  Duluth  institutions. 

Notwithstanding  Minnesota  Point  is  only  accessible  by 
means  of  the  common  yawl,  it  is  the  home  of  an  enterprising 
and  thrifty  population  composed  of  several  hundred  people. 
In  the  summer  season  (and  we  have  summer  the  most  of  the 
year  in  Duluth)  Minnesota  Point  is  densely  populated  with 
campers  and  tourists  from  every  quarter  of  the  Republic. 
Hence  a  street  railway  line  is  a  necessity;  but  it  should  have, 
as  every  one  must  concede,  a  connection  with  the  main  part  of 
the  city.  It  seems  that  every  argument  is  in  favor  of  some 
feasible  means  of  connecting  the  city  in  one  entire  whole,  and 
this,  I  trust,  will  be  at  an  early  day,  by  the  construction  of  a 
bridge  upon  such  plan  as  science  alone  can  devise,  and  which, 
I  have  no  doubt,  will  be  fully  demonstrated  to  the  complete 
satisfaction  of  this  Board  by  the  eminent  engineers  whose 
province  it  will  be  to  address  you  on  that  branch  of  the  sub¬ 
ject.  My  effort  has  been  only  to  advise  you  upon  such  mat¬ 
ters  as  I  thought  might  not  be  familiar  to  you,  matters  outside 
the  field  of  science  and  which  pertain  more  do  the  question  of 
necessity  and  the  commercial  importance  of  the  matter  under 
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discussion.  In  conclusion  I  desire  to  say  that  the  people  of 
Duluth  will  await  the  report  of  this  Board  with  the  deepest 
anxiety  and  with  the  earnest  hope  that  it  will  at  an  early  day 
see  its  way  clear  to  a  recommendation  for  the  building  of  a 
bridge  across  the  “Rubicon”  which  separates  and  divides  the 
most  valued  portions  of  our  city. 

S.  L.  SMITH, 

City  Attorney. 


8..  ORAL  ARGUMENT  (OPENING)  OF  MR.  S.  A.  THOMPSON,  RE¬ 
PRESENTING  THE  CHAMBER  OF  COMMERCE,  DULUTH. 

March  22 — 3  P.  M. 

Mr.  Thompson — I  shall  not  detain  you  long,  gentlemen, 
but  it  seems  to  me  it  may  be  worth  while  for  us  to  present  a 
resume  of  the  points  as  we  see  them.  I  wish  to  say  in  the  be¬ 
ginning  that  it  seems  to  me  that  the  vessel  interests  have  con¬ 
fessed  the  weakness  of  their  cause  in  advance,  in  that  they  have 
considered  it  necessary  to  secure  the  services  of  the  most  emi¬ 
nent  admiralty  lawyer  in  the  United  States  to  argue  their  case 
for  them. 

Mr.  Goulder — What  shall  I  do?  I  am  ready  to  do  any¬ 
thing  after  that. 

Mr.  Wardell — You  might  withdraw  from  the  case  and 
cease  your  opposition  to  the  bridge. 

Air.  Thompson — And  I  desire  to  say  that  the  reputation 
which  has  preceded  the  gentleman  has  been  fully  borne  out  by 
what  I  have  heard  here.  Although  delivered  against  the  cause 

°  'l 

which  I  represent,  I  must  say  that  the  address  which  he  de¬ 
livered  I  have  enjoyed  as  an  intellectual  treat.  I  am  a  little 
surprised  that  a  gentleman  of  such  eminent  reputation  and  such 
extended  experience  in  litigation  should  have  thought  that  any 
personal  feeling  entered  into  the  exchange  of  compliments 
which  has  occurred  in  the  course  of  this  controversy.  I  assure 
him  that  there  is  nothing  of  the  kind  on  my  part,  but  it  seems 
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to  me  that  it  is  only  fair  to  say  that,  while  the  weapons  that  he 
has  used  may  have  borne  a  little  higher  polish,  they  were  none 
the  less  keen  than  those  which  have  been  employed  on  our 
part. 


It  seems  to  me  also  that  he  has  acknowledged  in  advance 
the  weakness  of  his  case  by  resorting  to  what  is  commonly 
•known  as  “trial  by  newspaper.”  I  was  surprised  to  see  the 
statement  made  in  an  interview  with  Mr.  Goulder  that  the  peo¬ 
ple  of  Duluth  had  completely  given  away  their  case  in  a  reply 
to  a  question  on  yesterday. 

Mr.  Goulder — I  am  glad  the  gentleman  has  referred  to 


that;  I  do  not  intend  to  interrupt  his  argument,  but  this  gives 
me  an  opportudity  to  say  that  when  I  made  the  remark  I  sup¬ 
posed  that  I  was  talking  only  to  some  of  my  clients  and  had  no 
idea  that  a  newspaper  man  or  anyone  else  who  would  report 
the  matter  was  within  hearing. 


Mr.  Thompson — I  desire,  gentlemen,  first  of  all  to  recall 
to  your  minds  the  fact  that  the  City  of  Duluth  was  first  plat¬ 
ted  on  the  ground  occupied  by  this  canal;  that  the  plat  has 
never  been  vacated,  and  hence  the  streets  and  lots  are  legally 
in  existence  as  they  were  twenty  or  thirty  years  ago,  and  for 
nearly  twenty  years  before  the  construction  of  the  canal; 
that  the  City  of  Duluth  owns  the  real  estate  bordering 
on  the  avenue;  that  it  legally  owns  this  avenue  now  as  it 
did  before  the  canal  was  cut,  and  that  under  an  act  of 
our  legislature  we  have  a  right  to  put  a  bridge  across  the  canal, 
although  this  right  is  limited  in  the  legislative  act  so  that  we 
have  no  right  to  put  a  bridge  there  which  will  constitute  an 
obstruction  to  navigation  or  which  will  in  the  least  narrow 
down  this  channel,  which  is  250  feet  in  width. 

The  eminent  counsel  on  the  other  side  has  gone  to  a  great 
deal  of  pains  to  magnify  the  dangers  which  are  to  be  created  by 
the  construction  of  this  bridge.  I  must  give  him  credit  for 
having  built  a  larger  superstructure  on  a  smaller  foundation 
than  any  other  gentleman  I  have  had  the  pleasure  of  listening 
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to.  He  has  objected  to  the  bridge  because  we  have  called  it 
a  temporary  structure.  We  insisted  from  the  beginning  that 
whenever  this  bridge  should  prove  an  obstacle  to  navigation  it 
would  be  removed. 

We  believe,  and  he  concedes,  that  the  development  of 
business  would  be  such  that  in  a  few  years  it  would  be  neces¬ 
sary  to  replace  or  at  least  to  supplement  this  bridge  by  a  tun¬ 
nel,  and  it  is  only  in  that  sense  that  we  call  the  bridge  a  tem¬ 
porary  structure.  In  all  engineering  experiments,  it  is  found 
necessary  to  make  use  of  temporary  structures.  This  is 
especially  true  in  the  case  of  railroads.  All  authorities  upon 
railroads  agree  that  it  is  absolutely  necessary  that  in  the  first 
place  some  wooden  trestles  and  some  wooden  bridges  must  be 
used,  and  that  lines  must  perhaps  go  farther  around  than  is 
desirable,  but  a  road  must  build  up  its  business  before  it  can 
properly  undertake  to  replace  these  wooden  structures  with 
those  of  a  permanent  character  and  shorten  its  line  by  the  con¬ 
struction  of  costly  viaducts  or  tunnels.  The  West  Shore  Road 
was  a  good  example  of  the  result  of  a  new  road  trying  to  enter 
full  fledged  into  competition  with  an  old  and  established  line. 
Its  competition  was  to  be  with  the  New  York  Central,  with  its 
four  tracks  and  its  roadbed  solidified  by  years  of  use  and  con¬ 
stant  labor,  day  in  and  day  out,  year  in  and  year  out.  The 
management  of  the  West  Shore  announced  that  they  intended 
to  build  that  road  in  such  a  manner  that  it  would  be  safe  to 
run  express  trains  at  a  mile  a  minute  from  the  first  day  it  was 
opened  for  business.  The  result  was  that  before  the  road  was 
finished  it  went  into  a  receiver’s  hands. 

I  remember  when  the  Northern  Pacific  wanted  to  go  across 
the  mountains,  to  the  coast  they  did  not  say,  and  1  doubt  if 
anyone  could  be  found  who  would  say,  unless  it  should  be  the 
eminent  counsel  for  the  Vessel  Owners’  Association,  that  they 
must  not  run  any  trains  to  the  coast  until  they  had  completed 
the  great  tunnel  in  Mullen  Pass.  Instead  of  that  they  built 
what  is  known  as  a  switchback  over  the  mountains,  and  over 
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this  they  carried  their  passengers  and  freight  until  they  had 
built  up  the  traffic  of  their  road  and  were  able  to  sell  their 
bonds  and  so  could  build  their  tunnel.  All  engineers  will  agree 
that  we  do  wisely  at  Duluth  to  build  a  bridge  instead  of  strain¬ 
ing  our  credit  to  the  utmost  limit  in  order  to  build  a  tunnel. 
At  the  present  time  we  do  wisely  to  take  that  course  which 
lies  within  our  financial  ability,  and,  even,  if  all  the  money 
needed  were  available,  we  do  wisely  to  use  a  temporary  method 
and  a  less  costly  method  of  reaching  Minnesota  Point  until  such 
time  as  the  volume  of  business  upon  Minnesota  Point  is  suffi¬ 
ciently  developed  to  warrant  the  expenditure  which  the  tunnel 
would  necessarily  involve. 

Then  the  gentleman  has  gone  on  asking  how  those  whom 
he  represents  are  to  be  guaranteed  against  this,  that  and  the 
other  difficulty.  He  has  instanced  the  fact  that  material  will 
will  break;  that  it  sometimes  proves  to  be  of  less  strength  than 
was  expected;  that  men  are  human,  and  hence  they  err  in 
judgment;  that  they  are  weak,  and  that  accidents  result  from 
weariness  and  sleepiness  on  the  part  of  engineers  and  bridge- 
tenders;  that  accidents  happen  which  not  only  can  not  be  fore¬ 
seen,  but  for  which  no  explanation  is  ever  found  after 
they  occur.  These  things  are  all  true,  but  it  seems  to  me  that 
if  this  argument  is  a  valid  one,  we  must  necessarily  suspend 
all  progress.  We  ride  upon  railroad  trains  so  that  we  can  go 
from  one  city  to  another  with  speed  and  comfort,  and  yet  it  is 
possible  that  through  want  of  attention,  through  the  lacK  of 
sleep,  through  failure  of  signals,  through  mistakes  of  judgment, 
through  unforeseen  and  unexplainable  causes,  or  by  reason 
of  death,  which  may  suddenly  strike  down  the  man  who  holds 
the  throttle,  accidents  may  occur.  We  take  our  lives  in  our 
hands  every  day  and  run  all  the  risks  which  he  so  graphically 

describes.  The  failures  of  men,  of  vessels,  of  machinery  do 
take  place,  but  if  I  understand  his  argument,  he  claims  that  as 
far  as  Minnesota  Point  is  concerned  at  least,  we  must? not  liave 
access  to  that  important  territory  until  we  can  guarantee  him 
against  all  these  matters. 


126 


ANNUAL  REPORT  OF 


We  go  up  and  down  in  elevators,  we  ride  in  steamboats 
and  railway  trains,  taking  these  risks  every  day.  What  is  it 
that  the  law  demands,  the  law  which  is  the  crystallization  of 
human  experience  and  the  embodiment  of  justice?  It  demands 
that  everything  skill  and  human  foresight  can  devise  shall  be 
provided.  If  that  is  not  done,  and  accidents  happen  and  men 
are  sent  to  their  death,  those  who  send  them  to  death  through 
failure  to  make  this  proper  provision  are  guilty  morally,  if  not 
always  legally,  of  the  death  of  those  who  are  killed.  But  when 
it  is  proven  that  every  expenditure  of  human  skill,  and  every 
necessary  expenditure  of  money  to  provide  all  the  safeguards 
which  human  foresight  can  devise  was  made,  then  if  accidents 
happen  we  can  only  say  it  was  the  act  of  God  and  that  no  man 
is  to  blame.  But  must  the  progress  of  all  the  world,  must  the 
progress  of  even  our  little  city  of  Duluth  stop  until  we  can 
give  a  guarantee  to  the  vessel-owners  which  would  not  only  be 
superhuman,  but  divine  ? 

We  believe  that  we  have  the  full  legal  right  to  construct 
this  bridge,  but  we  are  so  anxious  that  it  shall  be  so  con¬ 
structed  as  not  to  hinder  navigation  that  we  practically  have 
waived  our  legal  right  and  gone  to  the  Government  and  asked 
permission  to  build  a  bridge. 

Through  the  Secretary  of  War,  we  have  asked  for  a  Board 
of  Engineers  to  consider  the  plans  of  the  bridge  which  we  pro¬ 
pose.  The  counsel  for  the  vessel  interests  has  admitted  that 
they  are  influenced  by  personal  consideration.  We  must  ad¬ 
mit  that  we  are  also  human  and  presumably  influenced  by  our 
selfish  interest,  and  we  are  glad  that  the  decision  of  this  ques¬ 
tion  is  not  to  be  made  by  a  jury  of  the  citizens  of  Duluth,  but 
by  men  who  are  not  only  skilled  in  engineering,  but  men  who 
are  just  and  fair;  men  who  are  outside  of  the  personal  interest 
of  either  party  to  this  controversy;  men  who  occupy  judicial 
positions  and  will  judicially  weigh  the  evidence  submitted  and 
determine  what  is  right  and  best  for  all  concerned.  We  come 
to  you  declaring  that  we  do  not  desire  to  put  anything  in  the 
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way,  anything  which  would  be  an  obstruction  to  navigation. 
We  desire  to  find  a  way  which  is  within  limitations  of  our 
financial  ablity,  or  if  you  choose  to  put  it  so,  our  financial  in¬ 
ability,  which  will  answer  the  purpose  until  we  are  able  to 
find  another  way,  which  we  hope  and  expect  to  have  in  ad¬ 
dition  to  this,  or  in  place  of  this,  when  the  time  comes  that  it 
is  demanded. 


^Now,  gentlemen,  as  I  said  yesterday,  the  question  for  you 
to  decide  is  whether  this  plan  as  presented  is  a  plan  which 
will  give  to  us  the  connection  with  our  territory  which  we 
desire  and  which  will  not  injure  the  vessel  men  who  come  to 
us  and  must  continue  to  come  to  us  if  we  continue  to  grow,  if 
we  are  even  to  maintain  our  present  position.  The  question, 
which  as  a  matter  of  fact  is  to  be  decided,  is  simply  this:  Is 
there  skill  enough  in  the  engineering  profession  of  the  United 
States  of  America  at  this  day  and  in  this  age,  with  the  exper¬ 
ience  we  have  had  in  triumphing  over  difficulties  which  are 
counted  insuperable  in  the  recent  past — is  there  skill  enough  in 
that  branch  of  the  engineering  profession  which  devotes  its 

to  buildm0  br  idges  to  solve  this  problem,  so 
that  the  interests  of  commerce  on  land  may  be  subserved  and 
the  interests  of  commerce  by  lake  shall  not  be  injured?  I  am 
not  an  engineer  and  I  shall  not  attempt  to  discuss  engineering 
questions.  So  far  as  the  plan  goes  or  any  modification  of  it 
that  may  be  desirable,  I  shall  turn  that  matter  entirely  over  to 
you  and  to  the  expert  engineer  who  is  here  to  answer  any 
questions  that  you  may  desire  to  ask. 

I  ask  you  once  more  to  remember  that  we  own  the  prop- 
ery,  we  own  the  street,  we  have  authority  from  the  Legisla¬ 
ture  of  Minnesota.  I  believe  we  have  undoubted  authority  to 
build  this  bridge  without  asking  permission  of  the  Govern¬ 
ment,  but  we  have  laid  that  aside  and  come  before  you  believ¬ 
ing  that  they  who  ask  equity  must  do  equity.  In  askmg  jus¬ 
tice  at  your  hands  for  our  interests,  we  do  not  desire  to  ask 
that  you  cross  by  a  single  hair’s  breadth  the  line  between  justice 
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to  us  and  justice  to  others.  If,  as  engineers,  you  desire  to 
suggest  modifications  the  present  plans,  even  if  you  should 
consider  it  desirable  to  recommend  some  radically  different 
plans,  we  shall  accept  the  decision  you  make,  but  we  ask,  and 
we  confidently  believe  that  you  will  not  say,  what  we  cer¬ 
tainly  are  not  willing  to  admit,  that  the  profession  to  which 
you  belong  can  not  solve  the  problem  here  presented. 


9.  ORAL.  ARGUMENT  (CLOSING)  OF  MR.  S.  A.  THOMPSON » 
REPRESENTING  THE  CHAMBER  OF  COM 
MERGE,  DULUTH. 

Mr.  Thompson — Mr.  Chairman  and  gentlemen,  as  I  under¬ 
stand  it,  the  essential  point  which  you  are  to  consider  to-day, 
is  not  so  much  whether  any  bridge  is  to  be  built  as  it  is 
whether  or  not  the  bridge  which  we  propose  is  a  proper 
bridge  to  be  built.  The  canal  is  not  a  natural  waterway;  it  was 
constructed  by  the  citizens  of  Duluth  and  we  were  bitterly 
fought  for  seven  years  by  the  citizens  of  Wisconsin  before  we 
were  allowed  to  keep  it  open  peacefully. 

The  first  lots  in  the  City  of  Duluth  were  laid  out  on  Min¬ 
nesota  Point;  the  streets  and  avenues  upon  the  Point  were 
in  existence  some  twenty  years  before  the  canal  was  con¬ 
structed  and  they  have  never  been  vacated,  nor  has  any  por¬ 
tion  of  the  plat  been  vacated,  and  the  situation  to-day  is  briefly 
this:  The  City  of  Duluth  has  the  same  right  to  the  use  of  the 
avenues  across  the  canal  which  it  has  always  had;  it  owns  not 
only  the  avenue  of  which  the  proposed  bridge  would  be  apart, 
but  owns  the  lots  fronting  upon  that  avenue,  some  of  which 
are  under  the  water  in  the  canal.  We  were  not  only  fought 
for  years  by  the  citizens  of  Wisconsin,  who  denied  to  us  the 
right  to  keep  the  canal  open,  but  during  the  years  when  we 
thought  it  was  necessary  to  ask  permission  from  Congress  to 
build  a  bridge  we  were  fought  as  bitterly  by  the  citizens  of 
that  State. 

Finally,  upon  the  report  of  the  Chief  of  Engineers  him- 
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self,  we  learned  that  in  the  absence  of  direct  legislation  by 
Congress  the  control  of  a  waterway  lying  wholly  within  a 
State  was  vested  solely  and  absolutely  in  the  Legislature  of 
that  State.  We  have  obtained  the  authority  of  the  Legisla¬ 
ture  of  Minnesota  to  construct  a  bridge  across  the  canal;  but 
were  limited  by  the  act  granting  this  authority  to  a  clear  span 
of  250  feet,  so  that  the  channel  for  use  of  vessels  would  not  be 
narrowed  by  a  single  inch,  so  that  I  believe,  remembering  we 
own  the  avenue,  that  we  own  the  real  estate  fronting  upon 
that  avenue,  that  it  is  an  artificial  waterway,  that  it  lies 
entirely  within  the  State  of  Minnesota,  and  that  we  have 
authority  from  the  Legislature  of  Minnesota — I  believej  I  say, 
that  our  legal  right  to  construct  this  bridge  is  absolutely  clear 
and  unquestionable,  subject  only  to  the  power  of  the  General 
Government  to  order  its  removal  if  we  build  a  bridge  which 
shall  prove  to  be  an  unnecessary  or  unreasonable  obstruction 
to  navigation. 

We  are  here  today  particularly,  it  seems  to  me,  to  learn 
whether  the  vessel  men  own  the  earth  as  well  as  an  undisputed 
title  to  the  waters  of  the  Great  Lakes.  We  are  told  by  the 
other  side  that  the  result  of  bridging  the  canal  will  be  to  so 
largely  develop  Minnesota  Point  that  it  will  make  this  bridge 
very  much  in  demand.  And,  if  we  may  judge  from  what  they 
say,  their  greatest  fear  is  that  we  shall  realize  the  development 
of  population  and  business  which  we  hope  to  gain  by  making  a 
a  connection  between  Minnesota  Point  and  the  mainland.  I 
would  like  to  ask  some  of  the  vessel  men  whether  there  are  not 
only  one,  but  whether  there  are  not  many  bridges  across  the 
river  in  Chicago. 

We  have  a  populalion  of  50,000;  in  Chicago  there  are 
1,100,000;  we  had  3,600  arrivals  or  clearances  of  vessels  last 
year;  Chicago  had  nearly  22,000.  I  do  not  mean  to  say  that 
conditi  ons  in  Chicago  are  ideal  by  any  means,  but  with  a  popula¬ 
tion  more  than  twenty-fold  greater  it  was  found  possallle  to  do 
a  business  involving  nearly  seven  times  the  number  of  vessel 
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movements  in  a  river  obstructed  not  by  one  but  by  twenty  or 
more  bridges.  I  am  asked  if  there  is  any  bridge  in  Chicago 
taxed  as  the  Duluth  bridge  would  be  if  the  development  which 
ve  expect  actually  takes  place.  Not  having  the  gift  of 
piophesy  it  is  a  little  difficult  to  foretell  absolutely  what  will 
come  to  pass,  but  it  seems  to  me  that  the  size  of  Minnesota 
Point  is  so  small  comparatively,  the  business  which  will  natur¬ 
ally  center  there  is  of  such  character,  that  there  will  never  be  a 
large  resident  population  upon  the  Point.  In  my  judgment 
the  bridge  across  the  Duluth  Canal  will  never  be  taxed,  at  least 
by  any  movement  of  population,  as  many  of  the  Chicago 
bridges  now  are.  In  the  light  of  past  experience  I  think  it°is 
also  safe  to  say  that  in  five  years  from  now  it  is  quite  likely 
that  there  will  be  fewer  vessels  passing  through  the  Duluth 
Canal  than  there  are  at  present. 

In  looking  over  the  list  of  arrivals  and  clearances  and  of 
the  tonnage  at  Duluth  for  a  series  of  years  recently,  I  found 
that  1889,  I  think  it  was,  the  number  of  arrivals  was  less  than 
the  year  before  bv  about  180,  while  the  tonnage  was  greater 
by  about  283,000  tons.  This  is  simply  an  indication  of  the 
fact  that  larger  and  larger  vessels  are  being  built  all  the  time, 
a  tendency  which  is  shown  in  a  very  marked  manner  by  the 

record  of  comparative  arrivals  and  tonnage  at  the  Soo  Canal. 

The  tonnage  increased  enormously  year  by  year,  while  the 
number  of  vessel  passages  increased  at  a  very  much  lower  per¬ 
centage  and  shows  in  some  years  an  actual  deciease. 

I  have  recently  had  the  honor  to  contribute  my  mite  to 
the  efforts  which  are  being  made  for  a  deepwater  channel,  and 
when  this  becomes  available,  as  we  expect  it  will  within  five 
years,  there  will  be  a  still  further  and  still  more  marked  in- 
ciease  in  the  size  of  vessels,  so  that  a  very  much  larger  busi¬ 
ness  than  at  present  will  be  carried  by  fewer  vessels  than  are 
now  employed. 

The  testimony  of  a  large  number  of  leading  railroad  men 
in  America,  among  them  being  W.  C.  Van  Horn,  who  has 
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gone  within  a  few  years  from  a  minor  position  on  a  small  road 
to  the  presidency  of  what  is  probably  the  greatest  railway  cor¬ 
poration  in  the  world,  is  that  Minnesota  Point  is  the  grandest 
natural  location  for  railroad  terminals  in  the  world.  When 
Mr.  Church,  the  general  manager  of  the  Imperial  Mill,  which 
is  now  the  largest  flour  mill  in  the  world,  was  seeking  a  loca¬ 
tion,  he  looked  across  the  harbor  and  said:  “Oh!  if  Minne¬ 
sota  Point  was  only  available.”  The  testimony  of  men  in  a 
number  of  lines  of  manufacturing  is  that  Minnesota  Point 
would  constitute  an  ideal  location  for  their  lines  of  business  if 
only  it  were  made  accessible  by  some  convenient  means. 

The  length  of  Minnesota  Point  below  the  canal  is  6-J 
miles.  There  is  a  dock  line  extending  out  some  1,400  or 
1,500  feet,  giving  room  for  more  than  21  miles  of  docks,  all 
lying  close  to  the  harbor  entry,  quickly  reached  by  vessels 
and  perfectly  sheltered  from  storms.  There  are  only  48  miles 
of  dock  m  the  great  commercial  city  of  Liverpool,  and  we  be¬ 
lieve  that  this  territory  constitutes  one  of  the  finest  natural 
advantages  possessed  by  any  city  anywhere,  and  that  we  should 
be  allowed  to  construct  a  bridge  which  will  give  us  access  to  that 
territory  and  enable  us  to  realize  the  increase  in  business  and 
population  to  which  we  are  entitled  by  our  location  and  natural 
advantages. 

So  much  has  been  said  in  some  of  the  protests  here  about 
speculators  that  it  would  seem  to  be  the  opinion  of  the  pro¬ 
testors  that  the  entire  population  of  the  City  of  Duluth  was 
composed  of  speculators  alone.  One  of  the  first  protests  read 
here  was  from  Captain  McDougall,  who  testified  to  the  desir¬ 
ability  of  Minnesota  Point  as  a  location  for  manufacturing 
establishments  by  endeavoring  to  locate  upon  that  Point  the 
yard  in  which  he  built  the  whaleback  type  of  vessels,  of  which 
he  is  the  inventor.  Captain  McDougall  was  particularly 
strong  in  his  assertion  that  the  Avhole  movement  for  a  bridge 
across  the  canal  was  instigated  by  a  few  speculators  whose 
property  would  be  increased  in  value.  I  represent  here  the 
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Chamber  of  Commerce  of  Duluth.  We  have  some  real  estate 
men  among  our  membership,  although  the  real  estate  dealers 
have  an  organization  of  their  own  to  which  most  of  them  be¬ 
long,  but  our  membership  is  composed  of  merchants  and  man¬ 
ufacturers,  of  lawyers  and  physicians,  of  men  in  every  line  of 
business,  and  our  membership  is  a  unit  as  to  the  desirablity, 
even  the  necessity  of  gaining  access  to  Minnesota  Point.  The 
president  of  our  Board  of  Public  Works  has  been  sent  heie  by 
the  unanimous  vote  of  our  City  Council,  composed  of  men 
from' all  portions  of  the  city,  and. elected  by  people  of  all  classes, 
from  the  laboring  man  on  the  docks  to  the  merchant  prince 
on  the  hill;  the  entire  population  of  Duluth  is  practically 
unanimous  in  desiring  the  construction  of  this  bridge  and  the 
commercial  development  of  Minnesota  Point  which  would 
follow. 

The  question  is,  can  we  build  a  bridge  so  that  we  can  take 
advantage  of  Minnesota  Point  and  at  the  same  time  not  put  any 
unwarrantable  obstacle  in  the  way  of  navigation?  We  believe 
that  we  can,  and,  if  we  find  when  our  bridge  is  built,  that  it  is 
obstructing  navigation,  we  shall  be  the  first  to  demand  its  re¬ 
moval.  We  realize  the  fact  that  the  growth  which  we  have 
had  in  the  past  and  the  greater  growth  which  we  expect  for 
the  future  are  based  fundamentally  upon  our  location  at  the 
western  terminus  of  navigation.  Commerce,  however,  is  not 
one-sided;  there  is  commerce  on  land  as  well  as  commerce  on 
the  lakes;  the  vessels  which  these  gentlemen  send  to  us  over 
the  lakes  would  find  nothing  to  carry  if  it  were  not  for  the 
business  created  upon  the  land  and  brought  down  to  them  at 
the  water  edge  by  the  railways. 

Q.  How  many  railroads  have  you  in  mind  that  will  use 
this  bridge  providing  it  is  constructed?  A.  There  will  be  at 
least  four  roads  which  could  use  it,  and,  through  a  system  of 
transfer  or  a  general  terminal  system,  which  it  is  hoped  to  or¬ 
ganize,  it  would  be  possible  for  still  other  roads  to  use  it. 

Q.  Would  not  any  new  road  have  to  go  there  practically? 
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A.  It  is  pretty  hard  to  say  that  a  road  absolutely  has  to  go  to 
any  particular  place.  When  I  see,  for  instance,  the  way  in 
which  the  Chesapeake  &  Ohio  road  has  found  an  entrance  into 
Cincinnati,  I  am  not  disposed  to  say  that  a  railroad  is  com¬ 
pelled  either  to  go  to  or  to  stay  out  of  any  particular  place. 

Q.  If  a  tunnel  can  be  put  in  there,  although  the  cost  may 
be  several  times  as  great,  is  there  not  interest  enough  in  Du¬ 
luth  so  that  the  tunnel  mignt  be  put  in  at  the  beginninf?? 

Mr.  Truelsen — Give  us  a  temporary  bridge  there  and  after 
a  while  we  will  build  a  tunnel. 

Q.  Why  can  not  Duluth  issue  bonds  and  build  a  tunnel  at 


once? 


Mr.  Truelsen — I  think  I  can  answer  that  question;  we 
have  issued  about  every  dollar  of  bonds  that  we  are.,entitled  to. 
Adjourned  until  2  p.  m. 


10.— CLOSING  ARGUMENT  OF  MR.  HENRY  TRUELSEN  PRESI¬ 
DENT  OF  THE  BOARD  OF  PUBLIC  WORKS,  DULUTH, 
MINN.,  AND  OF  MR.  J.  A.  L.  WADDELL 
CONSULTING  ENGINEER. 

Gentlemen: — In  making  this  resume  of  our  arguments, 
we  do  not  wish  to  impose  on  your  good  nature  by  repeating 
what  has  been  clearly  stated  by  our  colleagues,  but  wish  to 
confine  our  attention  to  certain  matters  that  have  been  but 
lightly  touched  upon  b}r  them.  It  will  be  necessary,  however, 
foi  us  to  introduce  the  subject  by  a  few  remarks  pertaining  to 
parts  of  the  discussion  covered  by  them. 

lo  begin  with,  we  wish  to  urge  upon  you  the  absolute 
necessity  to  the  City  of  Duluth  of  the  development  of  Minne¬ 
sota  1  oint.  If  the  said  City  of  Duluth  fail  to  develop  this 
-point  in  the  immediate  future,  she  will  lose  a  great  deal  of 
business  that  is  now  being  directed  her  way.  The  various  rail¬ 
roads  that  are  now  pointing  towards  Duluth  will  have  to  go 
elsewhere  to  seek  terminal  facilities  and  dockage. 

#  O 
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Our  opponents  have  stated  that  the  solution  of  the  problem 
is  the  building  of  a  tunnel,  and  that  in  consequence  the  build¬ 
ing  of  a  bridge  of  any  kind  whatsoever  across  the  canal  ought 
not  to  be  considered.  In  this  we  beg  to  differ  from  them,  for 
it  is  an  absolute  impossibility  for  the  City  of  Duluth  at  the 
present  time  to  build  such  an  expensive  structure  as  a  tunnel 
under  the  canal,  and  there  is  nobody  that  we  know  of  that  is 
generous  enough  to  build  it  for  her. 

Mr.  Long,  in  his  communication,  has  shown  very  clearly 
that  the  interests  at  stake  in  the  development  of  Minnesota 
Point  are  very  great,  far  greater  than  the  entire  interest  of  the 
lake  traffic  concentrated  at  Duluth,  so  that  it  is  evidently  un¬ 
fair  to  prevent  the  development  of  such  an  important  piece  of 
land  as  this,  in  which  so  many  different  parties  are  financially 
interested,  merely  on  account  of  an  imaginary  damage  to  the 
interests  of  the  one  other  party;  in  fact,  the  true  interests  of 
that  party  have  not  been  really  considered,  because  the  de¬ 
velopment  of  Minnesota  Point  would  mean  a  great  increase 
in  the  lake  traffic  from  Duluth  harbor,  which,  of  course,  would 
be  an  immense  gain  to  the  very  gentlemen  who  are  opposing 
us  so  bitterly  in  this  bridge  project.  Again,  we  would  re- 
spectfull}r  urge  upon  you  to  consider  that  it  is  incompatible 
with  American  principles  that  the  interests  of  one  line  of 
business  should  be  held  to  be  paramount  above  those  of  all 
others. 

In  reality,  there  has  been  only  one  plea  made  by  our 
opponents  against  the  building  of  this  bridge.  They  object  to 
a  bridge  of  any  kind  whatsoever  across  the  canal.  Not  one 
single  valid  point  has  been  made  against  our  design,  either  by 
the  opposition  or  by  the  members  of  your  honorable  Board. 
Moreover,  the  design  has  received  indorsements  from  engineers 
and  machinery-manufacturers  of  the  highest  standing,  indorse¬ 
ments  accompanied  by  offers  to  guarantee  the  succesful  opera¬ 
tion  of  the  bridge,  in  case  that  the  contract  be  awarded  to  the 
gentlemen  who  have  offered  the  endorsements. 
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The  objections  of  the  opposition  are  based  upon  the  as¬ 
sumption,  not  that  the  bridge  would  be  so  much  an  obstacle  to 
their  traffic  and  cause  of  delay,  but  that  it  would  be  a  source 

°  an=er  on  account  of  fogs  and  high  winds.  We  would 
respectfully  state  that  during  fogs  there  would  be  no 
c anger  at  all  except  from  culpable  negligence  on  the  part  of 
shipmasters,  because  during  fogs  there  is  no  wind  worth  men¬ 
tioning,  and  the  vessels  are  then  under  perfect  control.  Again 

,  16  ,®peed  °f  Said  vesse,s  durin£  fogs  is  always  reduced  to  about 
4  miles  an  hour  when  entering  the  harbor.  Again,  during  the 

pievalence  of  northeast  gales,  vessels,  when  entering  the  harbor 

are,  as  stated  by  our  opponents,  partially  unmanageable.  There 

’''on  io  no  danger  unless  said  vessels  were  trying  to  enter  the 

larbor  without  receiving  notice  that  the  bridge  is  in 

prope!  working  order.  It  would  take  a  combination  of 

6  ioI,owillg  circumstances  to  produce  any  danger  of  any 
magnitude:  '  J 

First.  The  nonoperpation  of  the  machinery  at  of  the 
?e. 

Second.  A  northeast  gale  of  such  magnitude  as  to  render 
vessels  partially  unmanageable. 

rfrV,1  haS  bee"  Sh°Wn  hy  Mr‘  BTan,  chief  engineer  of 
the  Hale  Elevator  Company,  in  evidence  given  before  your 

onora  >  e  oard,  that  after  similar  machinery  manufactured  by 
his  company  has  been  put  in  thorough  working  order  the  stop- 
page  of  the  working  of  same  in  three  years  has  been  only  1 
per  cent  that  is,  of  300  plants  in  use  only  three  of  them  have 
s  oppec  woi  ing  at  all  in  the  last  three  years,  and  that  in  these 
esses  the  reason  for  such  stoppage  was  neglect  of  proper  pre¬ 
caution  and  care  of  the  machinery.  Setting  aside  the  fact  that 
on  account  of  the  importance  of  this  structure  in  respect  to 
navigation,  the  care  exercised  would  be  unusually  m-eat  it 
would  be  an  error  on  the  safe  side  to  assume  that  the  prob¬ 
ability  of  stoppage  would  be  the  same  as  in  the  case  of  the  ele- 
va  ors  built  by  the  Hale  Elevator  Company.  Again,  it  is 
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perfectly  proper  to  assume  that  as  far  as  the  counter- balance 
weights,  chains  and  wheels  are  concerned,  no  accident  to  these 
parts  can  possibly  occur,  the  design  for  them  being  of  such  a 
simple  character. 

It  is  not  an  exaggeration  to  state  that  there  is  no  more 
chance  of  anything  occurring  to  prevent  the  bridge  being 
pushed  up  or  down  by  some  means  or  other  than  there  is  of  the 
Brooklyn  bridge  failing  in  toto.  Now,  under  the  worst  possible 
circumstances,  viz. :  the  entire  breaking  down,  not  only  of  the 
ordinary  operating  machinery,  but  also  of  the  duplicate  parts, 
the  bridge  can  surely  be  raised  by  hand  power  in  less  than  half 
an  hour.  Taking  therefore  a  period  of  time  equal  to  three 
years,  it  is  fair  to  assume  from  Mr.  Bryan’s  experience  that 
there  will  not  be  more  than  one  stoppage  in  this  time,  and  in 
all  probability  not  that.  Granting  that  there  would  be  one 
stoppage,  the  ratio  of  time  when  the  bridge  is  out  of  order  to 
the  total  time  that  it  is  order  in  during  navigation  will  be 
1-30240. 

Again,  from  an  experience  of  twenty-three  years  we  are 
enabled  to  state  that  there  are  not  more  than  three  days  out 
of  each  season  of  navigation  when  northeast  gales  are  of  such 
strength  as  to  render  vessels  at  all  unmanageable,  that  is  during 
1-70  of  the  time  of  navigation  these  storms  would  exist.  Now, 
the  chances  of  a  stoppage  of  the  machinery  occurring  at  the 
same  time  with  one  of  these  great  storms  would  be  the  product  of 

these  two  quantities :  30240  ^  70  =  2110800*  This  reduces  the 

real  danger  to  navigation  from  our  proposed  structure 
to  merely  the  shadow  of  a  shade. 

The  citizens  of  Duluth  are  so  earnest  in  their  desire  to 
build  the  lift  bridge  that  they  are  willing  to  concede  anything 
in  reason  to  navigation  interests,  and  the  committee  appointed 
to  meet  your  honorable  Board  has  already  at  various  times 
made  the  following  concessions: 

First.  The  City  of  Duluth  will  postpone  the  building  of  the 
span  across  the  canal  until  after  the  close  of  navigation,  and 
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will  operate  the  bridge  as  many  times  as  it  is  required  during 

the  close  of  said  navigation  in  order  to  make  sure  that  every 

portion  of  the  machinery  is  perfect,  and  that  the  counterbalance 

and  operating  cables  have  taken  their  greatest  stretch  After 

operating  the  bridge  thus  to  their  own  satisfaction  they  would  ask 

an  inspection  of  same  by  a  duly  authorized  officer  of  the  War 

epartment,  and  not  until  a  favorable  report  be  obtained  from 

sau  officer  would  the  bridge  be  lowered  during  the  season  the 
ox  navigation. 

Second.  In  stormy  weather  at  night  the  City  of  Duluth 
would  keep  the  bridge  open 

Third  During  the  unusual  northeast  storms,  accompanied 

by  snow,  the  City  of  Duluth  would  keep  the  bridge  open  even 
in  the  daytime. 

I  ourth.  If,  m  the  future,  on  account  of  the  development 
of  the  shipping  from  tlie  port  of  Duluth,  the  bridge  be  proved 
to  be  an  obstacle  to  navigation,  the  City  of  Duluth  will  aoree 
to  use  it  only  as  a  winter  bridge,  and  during  the  season  of 
navigation  to  keep  it  at  its  extreme  height.  The  city  is  ready 
to  enter  into  contract  and  to  give  bond  to  either  the  United 
btates  Government  or  the  Lake  Shippers’  Associations,  as  to 
the  fulfillment  of  the  terms  of  this  proposition. 

1  lfth-  Jhe  City  of  Duluth  agrees  to  adopt  every  practic¬ 
able  safeguard  against  accidents  to  all  parts  of  the  operating 

mac  linery,  and  will  provide  the  most  approved  methods  of  siv- 
nahng. 

conclusion,  we  will  again  repeat  that  the  interests  of 
Duluth  are  identical  with  the  true  interests  of  vessel-owners 
and  that,  as  stated  before  verbally  to  your  Board,  the  City  of 
n  uth  would  not  for  selfish  interests  permit  the  bridge  to  re¬ 
main  if  it  should  prove  to  be  an  obstruction  to  the  harbor. 

Trusting  that  you  will  give  our  arguments  due  considera- 
ion,  and  that  you  will  not  permit  the  imaginary  dangers  pro- 
11  icsied  by  our  opponents  to  outweigh  the  good  and  substantial 
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reasons  which,  we  have  presented  for  the  building  of  the  biidge, 
we  remain,  gentlemen, 

Very  respectfully,  yours, 

HENRY  TRUELSEN, 

President  of  the  Board  of  Public  Works  of  the  City  of  Dulutln 

J.  A.  L.  WADDELL, 
Consulting  Bridge  Engineer. 
The  Board  of  United  States  Engineers. 


LETTER  FROM  MR.  J.  A.  L.  WADDELL. 

Chicago,  March  24,  1892. 

Dear  Sir:  In  the  hurry  of  dictating  yesterday  our  resume 
of  arguments  before  your  Board,  I  made  an  error  in  the  calcu¬ 
lation  of  probabilities  of  accident  to  the  bridge,  although  the 
result  was  not  far  from  right.  As  the  method  employed  will 
not  bear  a  mathematical  investigation,  I  request  that  you  will 
substitute  for  it  the  following,  which  will  bear  such 
investigation,  although  some  of  the  assumed  probabilities  may 
be  disputed. 

I  have  consulted  Mr.  Bryan,  chief  engineer  of  the  Hale 
Elevator  Company,  concerning  probababilities  Nos.  1  and  2, 
and  he  states  that  they  are,  as  nearly  as  may  be,  correct. 

Probability  No.  1. 

With  only  ordinary  care  and  without  duplicate  machinery, 
the  probability  of  any  elevator  built  by  the  Hale  Elevator 
Company  getting  out  of  order  in  36  months,  after  having  been 
once  put  in  good  shape,  is  1-100. 

Probability  No.  2. 

On  account  of  the  duplicate  machinery  in  our  proposed 
bridge  and  because  of  the  unusual  care  that  will  be  given  it  on 
account  of  its  important  position  in  respect  to  navigation,  the 
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preceding  probability  should  be  multiplied  by  the  ratio  of  1-10. 
We  will  call  this*  probability  No.  2. 

Probability  No.  3. 

The  number  of  days  in  one  season  of  navigation  (namely, 
seven  months)  during  which  heavy  northeast  gales  are  blowing 
is  three,  making  the  probability  of  such  a  gale  blowing  at  any 
time  equal  to  1-70. 

Probability  No.  4. 

The  probability  of  a  vessel’s  wanting  to  get  into  the  har¬ 
bor  during  the  half  hour  of  stoppage  will  be  about  J. 

Probability  No.  5. 

The  probability  of  said  vessel’s  getting  too  close  to  stop 
before  perceiving  the  signals  will  be,  say,  1-10. 

The  total  probability  of  accident  during  36  months  (or 
say  live  years  of  navigation)  will,  therefore,  be  the  continued 
product  of  all  live  of  these  probabilities,  namely,  1-2800000. 
Very  respectfully  yours, 

J.  A.  L.  WADDELL, 
Consulting  Bridge  Engineer. 

Gen.  O.  M.  Poe, 

Chairman  of  Board  of  U.  S.  Engineers. 

/  (  - - - 

11.  ARGUMENT  OF  MR.  J.  W.  MILLER,  HARBORMASTER,  PORT 

OF  DULUTH. 

Duluth  is  the  easiest  port  in  the  world  to  get  in  and  out 
of.  The  heaviest  gale  that  blows  there  is  from  the  northeast. 
Vessels  in  coming  up  the  lakes  before  one  of  these  heavy 
northeast  gales  of  Avind  have  a  port  directly  under  their  lee, 
and  they  do  not  have  to  alter  their  course  one  point  to  get 
into,  and  when  they  get  there  in  fifteen  minutes  from  rough 
Avater  to  smooth,  makes  it  one  of  the  easiest  ports  in  the  Avoild 
to  get  into  and  out  of.  There  is  certainly  no  port  on  the 
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lakes  that  is  as  easily  accessible  in  a  "ale  of  wind  as  the  port 
of  Duluth.  In  all  of  my  thirty  years’  experience  as  sailing 
master  all  over  the  world  I  have  never  seen  a  port  its  equal. 
Very  respectfully, 

J.  W.  MILLER, 

To  the  Honorable  Board  or  United  States  Engineers. 


12  PROTEST  OF  CAPT.  ALEX.  M’DOUGALL  AGAINST  BRIDG¬ 
ING  ENTRY  TO  DULUTH  HARBOR. 

Duluth,  Minn.,  March  1,  1892. 

Dear  Sir:  I  have  been  prominently  connected  with  the 
village,  city,  and  harbor  of  Duluth  since  its  beginning  twenty- 
two  years  ago,  and  foremost  in  promoting  anything  in  the  in¬ 
terest  of  its  harbor,  and  for  ten  of  these  years  was  master  of 
one  of  the  largest  steamers  trading  to  this  port.  My  home 
and  all  my  property  are  located  within  half  a  mile  of  the  canal 
where  the  proposed  bridge  is  to  be  located  and  if  the  city  should 
get  any  direct  benefit  from  such  a  bridge  my  property  would 
become  more  valuable  from  the  same  cause. 

I  explain  the  above  facts  to  show  my  relation  to  the  City 
of  Duluth  before  commencing  to  tell  why  we  should  not  have  a 

bridge  across  this  canal  entry  at  present. 

1.  We  must  have  new  piers  and  a  wider  and  deeper 
channel  before  any  charter  should  be  given  for  a  bridge  at  this 

t  • 

point.  -oil 

2.  There  are  only  about  200  people  on  the  strip  of  land 

or  island  that  is  to  be  connected  by  this  bridge,,  and  apparently 
this  island  is  not  yet  needed  very  badly  for  building  and  dock 
purposes,  as  there  is  yet  a  great  abundance  of  dock  fi  outage 
unoccupied;  but  doubtless  the  promoters  of  this  enterprise  are 
people  who  have  some  political  influence  in  the  city  and  who 
own  most  of  the  property  on  the  island  of  Park  Point  and  want 
to  increase  its  value  by  hampering  the  shipping  interests  with 
a  serious  obstruction  and  load  the  city  with  the  expense  of 
-building  such  bridge,  etc. 
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3.  Please  look  at  a  chart  of  Lake  Superior  and  you  will 
see  that  from  350  miles  in  a  northeasterly  direction  there  is  a 
clear  sweep  for  the  terrible  storms  we  at  times  get,  which 
usually  come  late  in  the  fall,  and  you  will  also  see  by  the  chart 
how  the  lake  forms  into  a  funn el-shaped  westerly  end,  with 
deep  water  close  into  the  mouth  of  this  short  canal  or  entry, 
so  that  the  great  deep  and  solid  waves  carry  right  into  and 
through  the  entry,  so  that  when  we  get  one  of  the  severe  storms 
referred  to  vessels  can  not  lie  at  any  of  the  docks  inside  of  the 
harbor  that  are  directly  opposite  or  near  the  canal,  so  great 
are  the  waves  and  swell  that  enter  or  run  through  into  the 
inner  harbor. 

In  a  moderate  storm,  such  as  we  get  about  every  year,  I 
think  it  would  not  be  safe  to  have  a  bridge  across  this  entry  ; 
but  think  of  some  of  the  storms  we  have  had  in  the  past,  and  we 
are  almost  certain  that  the  like  will  occur  again,  and  perhaps  more 
severe.  Since  1881  we  have  had  no  severe  storms.  At  that 
time  there  were  less  than  6,000  people  at  the  head  of  the  lakes 
— both  sides;  now  there  are  about  75,000,  so  that  only  a  small 
per  cent  of  our  population  ever  saw  one  of  the  big  “north¬ 
easters”  that  occurred  previous  to  1881.  We  had  one  in  1870, 
two  in  1871,  which  carried  away  our  breakwater,  and  two  ves¬ 
sels  and  one  steamer  went  ashore;  and  a  number  of  other 
storms  up  until  1881,  chief  among  which  was  the  great  storm 
of  18S0,  when  all  vessels  were  driven  back  for  more  than  200 
miles  to  this  harbor.  Fortunately  all  entered  safely,  but  with 
narrow  escapes  from  landing  on  top  of  the  piers.  One  vessel 
in  particular,  during  that  storm,  entered  the  piers  all  right, 
but  when  about  half  way  it  was  thrown  partly  up  on  the  canal 
bank,  and  the  shock  she  received  unshipped  her  anchor,  parted 
the  cable  and  hurled  it  across  the  canal  bank,  but  the  vessel 
came  in  safely,  and  this  great  anchor,  weighing  a  ton  and  a 
half,  was  found  some  days  after  away  up  on  the  canal  bank,  where 
it  had  been  hurled  from  this  vessel.  During  this  storm,  or 
some  storm  soon  after,  the  steamer  Siskiwit,  on  entering  the 
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canal  piers,  was  thrown  on  the  pier  or  canal  bank  once  or 
twice  and  miraculously  escaped  from  drowning  all  hands. 

During  some  of  the  severe  storms  referred  to,  I  came  into 
the  harbor  as  master  of  different  steamers,  and  I  assure  you 
those  were  some  of  the  most  anxious  moments  of  my  life  while 
doing  so.  I  distinctly  remember  one  storm,  while  captain  of 
the  steamer  Hiawatha,  that  I  was  out  in  and  came  through  this 
canal,  and  for  two  days  thereafter  no  vessel  could  be  unloaded 
in  the  inner  harbor  so  great  was  the  swell  coming  in  through 
the  canal.  A  lot  of  us  went  over  to  the  canal,  and  while  there 
made  estimates  of  the  height  of  the  waves  at  the  point  they 
now  propose  to  put  this  bridge,  and  to  the  best  of  my  recol¬ 
lection  the  waves  were  running  in  through  this  entry,  at  least 
12  feet  above  the  canal  piers,  and  were  rolling  on  top  of  the 
canal  banks  on  both  sides  for  more  than  50  feet,  and  if  there 
were  any  obstructions  on  the  piers  or  canal  banks  against  which 
these  waves  could  strike  I  fully  believe  the  spray  would  go  50 
feet  or  more  in  the  air.  The  canal  bank  is  about  7  feet  above 
mean  level  of  the  channel.  The  large  area  inside,  including 
Duluth  harbor  proper,  Superior  and  St.  Louis  bays,  having  its 
outlet  through  this  narrow  channel,  during  storms  or  local 
winds,  the  current  at  times  is  very  strong  running  in  and  out 
of  this  entry,  and  I  have  often  seen  the  current  going  out  at  the 
rate  of  6  or  7  miles  per  hour,  and  in  half  an  hour  again  run¬ 
ning  in  as  fast.  When  such  current  is  running  out  and  meet¬ 
ing  such  waves  as  I  have  tried  to  describe,  you  can  imagine 
what  a  sea  it  would  make. 

These  northeast  storms  occur  more  frequently  late  in  the 
fall,  and  usually  have  more  or  less  snow  with  them,  and  at  that 
season  of  the  year  the  commerce  trading  here  is  greater,  owing 
to  the  marketing  of  the  wheat  crop  of  the  Northwest.  The 
steamers  and  vessels  at  this  time  of  the  year  usually  get  hold 
of  the  north  shore  and  follow  along  close  by  it,  as  this  shore  is 
quite  bold  and  easier  seen  when  weather  clears  up  a  little. 
This  course  usually  carries  them  well  to  the  northward  of  the 
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Apostle  Islands,  and  there  being  no  good  harbor  or  anchorage 
near  the  head  of  Lake  Superior,  they  are  compelled  to  come 
to  this  port,  and  should  both  the  east  and  west  bound  fleets  be 
caught  in  one  of  these  severe  northeast  storms  late  in  the  fall  when 
the  temperature  is  down  to  zero,  or  lower,  and  be  driven  back 
before  it  and  then  find  that  through  the  action  of  the  wind  and 
waves  the  gear  or  mechanism  of  such  bridge  had  become 
clogged  and  frozen  up  with  ice  so  that  it  could  not  be  opened 
and  this  great  fleet  coming,  for  on  they  must  come,  think  of 
what  a  terrible  calamity  might  happen  if  one  ship  was  sunk 
there  how  many  more  might  pile  on  top  of  each  other. 

Through  this  entry,  and  across  which  they  propose  to  put 
this  obstruction,  all  the  commerce  of  Duluth,  West  Superior, 
West  Duluth,  and  all  the  shipping  of  the  upper  bay  and  river 
will  pass,  and  during  storms  all  the  shipping  of  Old  Superior 
will  pass  in  and  out  through  this  entry. 

During  the  season  of  1891  there  was  almost  4,000,000  tons 
of  freight  passed  in  and  out  this  entry  and  there  was  engaged 
in  this  trade  over  ‘400  steamers  and  vessels,  worth  more  than 
$30,000,000,  and  the  rate  of  increase  yearly  is  marvelous;  and 
the  idea  that  such  a  channel  should  be  obstructed  and  so  much 
vessel  property  endanged  simply  to  advance  the  interest  of  a 
few  real-estate  speculators,  is  ridiculous  in  the  extreme. 

Very  truly,  yours,  ALEX.  MoDOLTGfALL. 
Col.  O.  M.  Poe,  ' 

Senior  Member  of  Board,  etc. 


13.  OBJECTIONS  OP  THE  CLEVELAND  VESSEL  OWNERS’ 
ASSOCIATION  TO  THE  PROPOSED  BRIDGING  OF  THE 
CANAL  AT  THE  ENTRANCE  TO  THE 
HARBOR  OP  DULUTH. 

Cleveland,  March  19,  1892. 
The  Cleveland  Vessel  Owners’  Association  respectfully 
urges  that  the  necessary  permission  to  build  a  bridge  at  this 
place  should  be  refused. 
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That  the  shippers  of  Duluth  should  have  the  use  of  all 
available  territory  for  building  elevators  and  warehouses  is 
willingly  conceded,  but  we  submit  that,  considering  the  terri¬ 
tory  available  at  other  points  in  and  about  Duluth  than  in  the 
place  proposed  to  be  reached  by  this  bridge,  the  question  of 
safety  in  entering  the  harbor  is  of  the  greater  importance. 

The  harbor  of  Duluth  is  a  difficult  one  to  enter  because  of 
the  full  exposure  of  the  entrance  to  the  northeasterly  winds 
and  seas.  Vessels,  and  especially  tows,  approaching  the  har¬ 
bor  are  often  compelled  to  keep  on  after  they  have  reached  the 
earliest  point  at  which  they  could  possibly  be  informed  as  to 
whether  the  bridge  were  open  or  closed. 

In  such  a  case  if  the  bridge  were  dosed  the  situation 
would  be  one  of  great  danger,  inviting  almost  certain  disaster. 

In  the  spring  and  in  the  fall  northeasterly  gales  are  com¬ 
mon  in  that  locality.  There  is  no  shelter,  and  no  alternative 
presents  itself  to  the  steamer  or  other  vessel  approaching  the 
harbor.  It  is  the  experience  of  nearly  every  vessel  master 
trading  much  to  Duluth  that  at  some  time  in  each  season  he  is 
compelled  to  approach  Duluth  and  enter  the  harbor  under  cir¬ 
cumstances  which  involve  quite  enough  of  risk  under  present 
conditions,  and  in  which  the  presence  of  a  bridge  which  might 
happen  to  be  closed  would  make  collision  with  such  bridge  un¬ 
avoidable. 

It  is  simple  enough  for  parties  interested  in  the  proposed 
land  improvement  to  minimize  this  danger,  but  the  fact  stands 
that  Duluth  is  at  present  a  difficult  harbor  to  enter,  and  under 
certain  conditions  a  very  dangerous  one.  A  glance  at  the 
chart  showing  the  sweep  of  the  northeasterly  winds,  taken  in 
connection  with  the  scant  width  of  the  entrance,  is  enough  to 
establish  this  point. 

With  so  large  a  body  of  water  outside  and  the  considera¬ 
ble  body  of  water  inside,  the  height  of  which  is  materially  and 
rapidly  affected  by  the  wind  and  seas  outside,  the  canal  is  often 
like  a  mill-race,  with  a  heavy  current  running  one  way  oi  the 
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other,  indifferently,  according  to  the  weather  and  the  other 
causes  creating  a  current. 

We  truly  believe  that  a  more  difficult  and  dangerous  place, 
and  hence  a  worse  place  for  the  erection  of  such  a  bridge 
could  hardly  be  found. 

It  is  well  enough  to  argue  that  the  bridge  should  be  open 
except  when  trains  are  passing  over  it,  but  the  very  reasons 
for  establishing  it  at  all  are  based  upon  the  great  amount  of 
railway  business  which  would  be  accommodated  on  the  terri¬ 
tory  proposed  to  be  reached  and  opened  by  bridging. 

If  the  business  should  be  inconsiderable,  then  it  is  not 
worth  while  to  erect  so  dangerous  an  obstruction  to  accommo¬ 
date  it.  If  that  business,  however,  shall  be  considerable,  then 
a  great  and  constantly  increasing  number  of  cars  and  switch 
engines  would  have  to  pass  by  day  and  by  night,  in  fair 
weather  and  foul;  and  if  the  bridge  were  authorized,  a  con¬ 
stant  and  serious  and  growing  menace  and  danger  to  navigation 
will  have  been  established  by  governmental  authority,  and  this 
at  a  time  when  the  most  anxious  and  urgent  appeals  are  being 
made  to  Government  for  the  removal  of  obstacles  from  our 
waterways. 

Duluth  should  take  warning  from  the  recent  blockade  of 
the  Sault  Lock  and  at  Lake  George,  and  should  consider  the 
consequences  to  her  commerce  of  a  collision  with  such  a  bridge, 
resulting,  as  it  most  probably  would,  in  the  sinking  of  both 
bridge  and  vessel  in  this  narrow  channel. 

It  is  fair  also  that  other  means  of  attaining  the  object 
proposed  be  considered  exhaustively.  There  was  once  a  sug¬ 
gestion  of  building  a  high  bridge,  so  high  that  it  could  not  in¬ 
terfere  with  navigation.  Another  suggestion  was  to  reach 
this  territory  by  tunnel.  Still  another  plan  suggested  is  to 
build  a  trestlework,  with  draw,  through  the  inner  harbor.  It 
would  be  an  inconvenience  certainly  even  there,  but  a  good, 
proper  plan  of  construction  would  leave  no  undue  risk  or  dan¬ 
ger  attendant.  Ferry  boats  could  be  employed.  Any  one  of 
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these  plans  would  enable  the  property  to  be  used  without  un¬ 
fairly  infringing  the  rights  of  any  interests.  Possibly  it  would 
not  be  so  convenient,  so  easy,  or  so  economical  for  the  pro¬ 
moters  of  the  bridge  project  in  the  accomplishment  of  their 
ends,  but  that  is  not,  after  all,  the  prime  consideration. 

We  urge  upon  your  honorable  Board  this  consideration: 
That  parties  having  a  deep  and  direct  financial  interest  in  such 
a  bridge  may  be  expected  naturally  enough  to  present  in  strong 
force  their  reasons,  while  the  general  interests,  diversified  and 
scattered,  which  would  be  seriously  injured  and  hampered  by 
the  building  of  the  bridge,  have  to  look  to  the  Government 
authorities  having  such  matters  under  their  charge  to  watch 
all  such  projects  with  jealous  care  that  our  waterways  be  kept 
clear  of  artificial  obstructions. 

We  content  ourselves,  therefore,  with  submitting  our  ob¬ 
jections  in  brief  form,  knowing  the  familiarity  of  the  members 
of  this  Board  with  the  general  facts  and  the  general  conditions 
of  navigation  at  Duluth  and  the  head  of  Lake  Superior,  and  we 
respectfully  urge  that  the  leave  requested  be  refused  or  re¬ 
ported  on  adversely. 

CLEVELAND  VESSEL  OWNERS’  ASSOCIATION. 

By  Geo.  P.  McKay,  Secretary. 

The  Honorable  Board  of  U.  S.  Engineers. 


14.  ARGUMENT  OP  LAKE  CARRIERS7  ASSOCIATION  BY  ITS 
DELEGATES,  W.  LIVINGSTONE.  JR.,  JAMES  DAVIDSON 

AND  CHARLES  H.  KEEP. 

The  undersigned,  delegates  of  the  Lake  Carriers’  Associa¬ 
tion,  appointed  at  the  annual  meeting  of  the  association  held 
in  Buffalo  March  3,  1892,  to  attend  this  hearing  in  opposition 
to  the  proposed  bridge  across  the  Duluth  Harbor  entrance,  do, 
in  behalf  of  the  association,  whose  delegates  we  are,  hereby 
respectfully  present  to  this  Board  and  the  Honorable  Secretary 
of  War  our  reasons  for  opposing  the  location  of  the  proposed 
bridge. 
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In  presenting  these  reasons,  we  speak  as  the  authorized, 
representatives  of  300,000  registered  tons  of  vessel  property 
owned  at  all  the  important  lake  ports  between  Ogdensburg,  on 
the  east,  and  Superior  and  Milwaukee  on  the  west.  The  ton¬ 
nage  we  represent  comprises  both  steam  and  sailing  vessels  and 
is  of  a  value  of  more  than  $25,000,000. 

First.  No  bridge  should  span  the  entrance  to  Duluth 
Harbor,  because  that  entrance  is  now  a  dangerous  one,  and  to 

/  i. ,  >  .  , 

place  a  bridge  across  would  greatly  enhance  its  dangerous 
character.  The  canal  which  forms  the  entrance  to  Duluth 

i  .  'I*  . "  , 

Harbor  is  only  250  feet  wide.  •  Its  outside  entrance  is  not  pro¬ 
tected  by  an  extensive  breakwater,  as  is  the  case  at  most  lake 
harbors.  In  the  time  of  heavy  easterly  gales  it  is  a  difficult 
and  dangerous  feat  to  bring  a  big  and  unwieldy  vessel  safely  in 
between  the  piers  and  to  navigate  her  safely  through  the  canal. 
With  vessels  getting  every  year  larger,  with  length  and  beam 
even  now  rapidly  increasing,  with  increasing  depth  to  come 
with  the  completion  of  improvements  to  be  authorized  in  the 
immediate  future,  the  class  of  vessels  soon  to  enter  this  canal 
will  equal  in  bulk  and  weight  the  great  Atlantic  liners.  To 
bring  such  vessels  into  Duluth  Harbor  in  rough  weather  is 
difficult  enough  with  an  unobstructed  canal.  A  good  speed 

.  L  * 

must  be  maintained  without  interruption  until  the  canal  has 
been  passed.  In  northeast  gales  a  heavy  current  sets  out  be¬ 
tween  the  piers,  and  a  vessel  is  unmanageable,  unless  a  high 
rate  of  speed  is  maintained.  Vessels  of  today,  much  less  ves¬ 
sels  of  ten  years  hence,  can  not  be  brought  to  a  stop  in  enter¬ 
ing  or  passing  the  canal  in  heavy  easterly  weather.  Should 
such  a  narrow  canal,  forming  the  entrance  to  a  most  important 
port,  entirely  unproteced  by  a  breakwater,  which  vessels 
must  enter  under  good  headway,  which  they  must  pass 
through  at  a  fair  rate  of  speed,  if  they  are  to  escape  ser¬ 
ious  damage  from  striking  on  the  northwesterly  bank — should 
such  a  canal  be  obstructed  by  a  low  swing  or  lift  bridge,  whose 
machinery  is  subject  to  derangement  or  which  from  a  multitude 
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of  causes  might  remain  to  obstruct  the  passage  at  a  critical 
moment  ? 

We  emphatically  insist  that  it  should  not.  The  proposi¬ 
tion  seems  to  us  as  preposterous  as  if  it  had  been  proposed  to 
put  a  drawbridge  across  the  Buffalo  piers  before  the  construc¬ 
tion  of  a  breakwater  at  that  point,  or  across  the  piers  at  any 
other  important  lake  port  where  no  breakwater  exists. 

Second.  The  business  entering  that  harbor  at  the  head  of 
Lake  Superior,  great  as  it  is,  is  yet  in  its  infancy,  and  it  is 
nothing  to  what  it  must  become  in  the  near  future. 

This  little  canal  is  destined  to  become  one  of  the  world’s 
great  concentrating  points  in  shipping. 

The  country  behind  and  tributary  to  the  head  of  Lake 
Superior  has  just  begun  its  development.  As  it  fills  up  the 
grain  and  flour  finding  water  shipment  there  must  increase 
many  fold.  The  return  cargoes  of  coal  and  merchandise  will 
increase  in  the  same  ratio.  A  new  range  of  iron  ore  in  close 
proximity  to  the  head  of  Lake  Superior  will  only  add  to  the  re¬ 
turn  cargoes  seeking  Duluth. 

Great  as  the  lake  trade  now  is,  those  who  know  it  best 
know  that  it  is  destined  to  grow  immensely,  and  they  expect 
that  growth,  whether  it  be  in  the  carriage  of  coal,  grain,  flour, 
merchandise,  or  ore,  to  come  very  largely  from  the  head  of 
Lake  Superior. 

We  ask  you  to  look  to  the  future  as  well  as  to  the  pres¬ 
ent;  to  remember  that  the  entrance  to  Duluth  harbor  once 
bridged  must  remain  so  forever,  and  that  as  that  haiboi  en¬ 
trance  becomes  more  inadequate  to  the  demands  of  trade  the 
proposed  bridge  will  not  only  always  be  a  factor  creating  such 
inadequacy,  but  will,  possibly,  also  be  in  itself  an  obstacle  to 
the  widening  or  other  improvement  of  the  canal  itself. 

Third.  An  important  navigable  water  like  this  canal, 
through  which  passes  an  immense  tonnage  of  commerce  con¬ 
tributed  by  a  dozen  States,  should  not  be  obstructed  by  an¬ 
other  stream  of  commerce  unless  such  obstruction  is  an.abso- 
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lute  necessity.  Is  the  proposed  bridge  to  serve  so  important  a 
purpose  as  to  justify  its  existence?  Surely  that  question  is 
directly  in  issue  on  this  inquiry.  Upon  this  point  we  submit 
the  following  considerations: 

First.  That  there  is  plenty  of  room  for  docks,  slips, 
etc.,  for  many  years  to  come  at  places  other  than  Minnesota 
Point.  (See  Harbor  lines  established  for  Duluth  Harbor.) 

Second.  That  the  proposed  bridge  is  a  scheme  in  the 
interest  of  a  few  land  holders  on  Minnesota  Point,  whose  prop¬ 
erty  would  doubtless  be  greatly  enhanced  in  value  by  its  con¬ 
struction,  rather  than  the  interests  of  a  great  commerce  like 
that  which  it  obstructs. 

Third.  That  if  Minnesota  Point  must  be  connected  with 
the  mainland,  it  should  be  done  in  any  other  way  than  the  con¬ 
struction  of  a  low  bridge  across  the  canal  entrance.  Even  a 
bridge  and  draw  across  the  inside  bay  is  infinitely  preferable. 
Vessels  could  pass  through  such  a  draw  with  safety,  but  vessels 
approaching  Duluth  from  outside,  in  an  easterly  gale  at  night, 
would  be  unneccessarily  imperiled  by  the  construction  of  the 
bridge  proposed. 

In  conclusion,  we  ask  your  honorable  Board  to  report 
against  the  location  of  any  low  swing  or  lift  bridge  across  the 
canal  entrance  of  Duluth  Harbor. 

Very  respectfully  submitted. 

W.  LIVINGSTONE,  JR., 
JAMES  DAVIDSON, 
CHARLES  H.  KEEP, 
Delegates  Lake  Carriers’  Association. 
To  the  honorable  Board  of  Engineers. 


15.  TELEGRAM  FROM  EDWARD  SMITH  AND  OTHERS,  VESSEL 

OWNERS,  OF  BUFFALO,  N.  Y. 

Buffalo,  N.  Y.,  March  21,  1892, 
As  protest  against  Duluth  Canal  bridge.  Many  of  the 
vesselmen  and  most  of  the  old  citizens  of  Duluth  have  seen  the 
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fury  of  the  northeast  gales  throwing  the  riprap  rock  of  many 
tons  weight  over  the  small  part  of  old  breakwater  outside  har¬ 
bor,  Duluth,  which  is  evidence  of  that  funnel-shaped  end  of 
Lake  Superior  being  the  worst  stoim-affected  part  of  the  Great 
Lakes,  and  the  danger  of  placing  a  bridge  in  a  channel  so  dan¬ 
gerously  affected,  we  protest  against. 

EDWARD  SMITH, 

BROWN  &  CO., 

JOHN  RICE, 

JOHN  DONALDSON, 
GEORGE  McLEOD, 

Vessel  Owners. 


Gen.  O.  M.  Poe. 


16.  PROTEST  OF  VESSEL  OWNERS  OF  MILWAUKEE,  WIS. 

Milwaukee.  Wis.,  January,  1892. 

Sir:  We,  the  undersigned,  respectfully  request  that  the 
plan  for  a  lift  bridge  across  the  ship  canal  at  Duluth,  Minn., 
which  is  about  to  be  laid  before  the  Department  by  the  Com¬ 
mon  Council  of  the  City  of  Duluth,  be  not  approved,  on  ac¬ 
count  of  the  dangerous  position  our  vessels  will  be  placed  in  in 
entering  the  harbor  of  Duluth. 

The  tallest  masts  on  the  lakes  being  160  feet  high,  and 
allowing  6  feet  for  the  heaving  of  the  vessel  in  rough  weather, 
ho  less  clear  height  above  the  water  than  166  feet  will  be 
needed.  The  hoisting  up  of  such  a  large  structure  to  this 
height  will  be  too  slow  and  unsafe  an  operation  in  itself,  and 
we  certainly  object  to  risk  lives  and  property  by  running  un- 
der  such  a  heavy  mass,  suspended  some  200  feet  in  the  air,  at 
a  place  where  the  east  gales  blow  with  uninterrupted  force. 

The  building  of  the  above-mentioned  bridge  we  therefore 
consider  an  obstruction  to  navigation,  and  that,  too,  at  one  of 
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the  most  important  harbors  on  the  lakes,  and  we  most  respect¬ 
fully  ask  that  our  protest  receive  due  consideration. 
Respectfully, 

JAS.  LEISK,  Steamer  Helena, 

And  Seventeen  Others. 

Hon.  S.  B.  Elkins, 

Secretary  of  War. 


17.  LETTER  FROM  THE  GENERAL  MANAGER  OF  THE  LAKE 
MICHIGAN  AND  LAKE  SUPERIOR  TRANS¬ 
PORTATION  COMPANY. 

Lake  Michigan  and  Lake  Superior  Transportation  Co., 

Chicago,  February  27,  18  92, 

Dear  Sir:  Referring  to  your  notice  in  reference  to  the 
application  made  to  the  Secretary  of  War  by  the  municipal 
authorities  of  the  City  of  Duluth,  Minn.,  for  permission  to 
bridge  the  canal  at  entrance  of  harbor  at  that  place.  I  here¬ 
with  beg  to  express,  in  behalf  of  the  Lake  Michigan  and  Lake 
Superior  Transportation  Company,  my  decided  disapproval  to 
encumbering  the  entrance  to  Duluth  Harbor  with  a  bridge  such 
as  proposed. 

If  considered  that  the  canal  referred  to  is  in  immediate 
proximity  to  Lake  Superior,  and  for  which  reason  I  would  re¬ 
gard  a  bridge  there  of  great  danger  to  vessels  entering,  espec¬ 
ially  in  certain  weather,  it  is  obvious  to  anyone  acquainted 
with  the  situation  there  that  such  a  bridge  as  proposed  would 
be  a  continuous  menace  to  every  vessel  entering  Duluth  Har¬ 
bor,  and,  therefore,  should  not  be  built. 

Yours,  very  respectfully, 

JOSEPH  AUSTRIAN, 

Genera]  Manager. 

Capt.  W.  L.  Fisk, 

Corps  of  Engineers. 
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18.  LETTER  OF  MR.  F.  C.  H.  ARENTZ  AND  MR.  L.  E  SANG 

DAHL. 

Milwaukee,  Wis.,  February  18,  1892. 

SlE:  A  note  in  the  Duluth  Daily  News  of  February 
6  stated  that  the  plans  for  the  proposed  bridge  across  the  canal 
there  have  been  referred  for  examination  to  a  Board  of  En°i- 
neers,  of  which  yourself  are  the  senior  member. 

As  we  are  taking  part  in  the  competition  for  plans  we 
are  of  course  much  interested  in  the  result  of  the  investigation 

so  much  the  more  as  we  were  awarded  the  prize  for  the  best 
and  most  complete  plans. 

Two  members  of  the  Board  of  Public  Works  of  Duluth 
however,  are  making  strong  efforts  to  get  a  cheaper  design 
a  opted,  one  that  is  entirely  different  from  what  was  asked  tor 
and  one  that  in  the  minds  of  most  people  looks  like  a  very 
ns  ky  experiment,  and  it  has  been  intimated  that  none  but  this 
plan  was  laid  before  the  Secretary  of  War.  We  are  inclined 
to  think  that  there  are  other  motives  than  that  of  economy 
winch  is  prompting  the  Board  to  such  peculiar  actions  after  the 
pnze  has  been  awarded  to  us;  the  public’s  interest  is  some¬ 
times  sacrificed  for  personal  and  political  interests. 

We  do  not  solicit  favoritism,  but  wish  to  stand  on  the 
merits  of  our  design,  and  would  be  pleased  to  see  also  our 
plans  laid  before  the  examing  board.  A  call  for  it  might  pro 
duce  it,  otherwise  it  would  most  likely  be  kept  away  from  you. 

You  will  probably  remember  Mr.  Sangdahl,  from  De¬ 
troit,  where  he  was  superintending  the  construction  of  the 

6  e  Isle  bn<Jge  111  the  capacity  of  engineer  for  theMilwaukee 
Bridge  and  Iron  Works. 


Respectfully  yours, 


Col.  O.  M.  Poe, 

United  States  Engineer. 


F.  C.  H.  ARENTZ, 
L.  E.  SANGDAHL. 
Per  F.  C.  H.  A. 
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